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PULMONARY CHANGES FROM INHALATION OF 
NOXIOUS GASES?’ 


3y HOWARD P. DOUB, M.D., Department of Roentgenology, Henry Ford Hospital 
Detroit, MICHIGAN 


N this day of widespread industrial de- 
velopment, with its manifold activities, 
there is the constant danger that in- 

juries and diseases may be produced, if 
proper precautions are not carried out. One 
must ever be on the alert to recognize and 
classify the etiology of these conditions, so 
that proper precautions may be taken to pre- 
vent them in the future. 

It has long been known that the inhalation 
of nitric oxide fumes in proper concentra- 
tion will produce serious symptoms, or even 
death. 
gases during the World War have also be- 
come a matter of general knowledge. 

There is little in the literature to indicate 
that roentgen studies have been made on 
these cases. Major Callender (1), of the 
Medical Corps of the United States Army, 
states that he knows of no reports of roent- 
gen studies of the lungs subjected to poison 
gases. Nichols (2) describes the clinical and 
roentgenologic effects of the inhalation of 
nitrogen dioxide derived from the decom- 
position of nitrocellulose films. He also 
gives suggestions as to the therapy. It was 
thought that, due to the sparseness of the 
literature on the roentgenologic findings in 


The serious effects of the poison 


"Read before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, at St. Louis, Nov. 30- 
Dec. 4, 1931. 


105 


these cases, a short description, together 
with reports of several cases, would be in 
order. 


SYMPTOMS 


The symptoms of inhalation of nitrogen 
tetroxide vapor have been described by 
Wood (3). If the vapor is not too concen- 
trated, there may be no symptoms at first, 
with the exception of a slight tendency to 
cough and an acid taste in the mouth. Ifa 
somewhat greater concentration of gas is 
present, those inhaling the gas become quite 
uncomfortable. Usually the sufferer recov- 
ers rapidly on exposure to the open air, but 
the symptoms are apt to recur with in- 
creased vigor six or eight hours later. If 
the vapors are concentrated, there is often 
severe dyspnea and a feeling of pressure on 
These 
patients also may feel much improved on 
being taken into the open air, but usually, 
after a period of six or eight hours, and 


the chest, coughing, and cyanosis. 


sometimes while the patient is at complete 
rest, there is a sudden attack of extreme 
dyspnea with pressure, resembling an acute 
attack of asthma. The patient is in evident 
difficulty ; there is a cold sweat on the face, 
and protrusion of the eyes. There are par- 
oxysms of coughing, which terminate in 
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vomiting ; cyanosis is regularly present. The 
attack usually results in death within 48 
hours, although there may be an interval of 
as long as two or three weeks. Death in 
these cases, which is usually caused by ede- 
ma of the lungs, is most often preceded by 
the expectoration of a foamy, yellowish 
fluid and by evidence of cardiac failure. 
Those patients who have inhaled small 
amounts of the gas frequently go on with 
clinical findings of acute bronchitis and evi- 
dence of lobar or lobular pneumonia. 

The use and effects of poison gases dur- 
ing the World War are described in Volume 
XIV of the series entitled “The Medical 
Department of the United States Army dur- 
ing the World War.” Gilchrist (4) states 
that phosgene, diphosgene, chlorine, and 
chloropicrin are lung irritants. Nitrous 
fumes and mustard gas also have similar 
properties. The common reactions of these 
gases are the irritation and damage which 
they produce in the lower air passages. 
They cause an inflammatory exudation of 
fluid and may result in death by asphyxia. 

The symptoms following inhalation of 
these gases were similar to those described 
above under nitrous tetroxide poisoning. In 
high concentration, they often produced suf- 
focation; and they frequently killed almost 
instantly by respiratory paralysis. Usually, 
however, the concentration of the gas was 
such that the suffocative stage was passed 
safely. The patient usually felt fairly well 
during the next few hours, but, on examina- 
tion, his pulse and respiration were found to 
be accelerated and his temperature subnor- 
mal. Headache, substernal pain, cough, and 
constriction in the chest were complained of 
a little later. Pulmonary edema commonly 
occurred at this time. In milder cases, bron- 
chitis merely, and not edema, was present. 
In those cases in which the progress was 
unfavorable, the respiration was high, the 
pulse grew more rapid and feeble, sonorous 
tracheal rales were present, bloody froth ex- 
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uded from the mouth, and death occurred 
generally in the second half of the first day. 
In uncomplicated cases there was usually 
improvement after 72 hours, and, at the end 
of a week, the patient was fully convales- 
cent. One of the striking features in certain 
patients was the severe, or even fatal, symp- 


toms induced by exercise. After mild exer- 
cise, some cases with very mild symptoms 
suffered a complete collapse. Dyspnea and 
and immediate 
treatment was necessary to prevent death 
itself. 
ment after 72 hours, bronchopneumonia was 


cyanosis were present 


In cases which showed no improve- 


generally found to be present; lobar pneu- 
monia was more rarely found. No descrip- 
tion of x-ray examination of the lungs could 
be found in this most excellent treatise. 


PATHOLOGIC FINDINGS 


Pappenheimer (5), in describing the pa- 
thology of war gas poisoning of the suffo- 
cant type, states that the body presented a 
dusky, livid hue. The lungs were bulky and 
did not collapse when the chest was opened. 
The pleural cavities contained considerable 
blood-tinged, serous fluid, and there was 
every evidence of marked pulmonary edema. 
The trachea and bronchial tree were filled 
with a foamy, pink fluid, and the sectioned 
parenchyma exuded fluid and foam. There 
was often disruptive emphysema beneath the 
visceral pleura. The blood was quite dark 
and thick but coagulated normally. 

The most difficult problem was to differ- 
entiate the lesions produced by the direct ef- 
fect of the gas from those produced by the 
secondary infection of the respiratory tract. 

Underhill (6), in experiments on the 
physiologic action of war gases, came to the 
conclusion that death was not directly at- 
tributable to pulmonary edema, but was due 
to increased blood concentration. He dem- 
onstrated that the restoration of the blood 
concentration to normal saved the animal, 
even though the lungs were edematous, and 
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that, if there were concentrated blood and 
pulmonary edema, introduction of oxygen 
into the circulation did not prevent death. 

Nichols (2) discusses findings very simi- 
lar to those found in war gas poisoning. 
The widespread pathology found at autopsy 
is shown by a case reported by him in which 
the following lesions were found: “Acute 
tracheobronchitis (slight); extensive pul- 
monary edema; widespread degeneration 
and necrosis, with regional thrombosis and 
hemorrhage, especially in the kidneys, lungs, 
myocardium, brain, esophagus, and duode- 
num; multiple infarcts in the lungs and 
kidneys; multiple areas of recent myoma- 
lacia; erosion of the duodenum and lower 
third of the esophagus; focal superficial ne- 
crosis of the mitral and tricuspid valves, 
with overlying fibrin thrombi; multiple 
areas of hemorrhage in the walls of the cor- 
onary arteries and regional tissues; hydro- 
thorax amounting to 1,000 c.c. on the right 
side and 600 c.c. on the left; early broncho- 
pneumonia; cardiac dilatation.” 

Similar reports of pathology were found 
among the reports of war gas poisoning. 

ROENTGEN FINDINGS 

Films of the chest during the acute stage 
revealed a diffuse generalized infiltration 
throughout both lungs, with a more or less 
even distribution in the nature of indefinite- 
ly outlined, confluent patches of increased 
density, suggesting a soft, exudative type of 
infiltration. There were some areas which 
suggested that they were due to patches of 
bronchopneumonia. Some of the changes 
were similar in appearance to those seen in 
the lungs secondary to cardiac decompensa- 
tion. 


The lung changes show a tendency to 
clear up rapidly in favorable cases, and defi- 
nite improvement may be seen from day to 
day. In one of our cases there was complete 
clearing of the lung fields in eight days, but 
in this case there was no evidence of anv 
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fibrotic changes. In another case, evidence 
of considerable fibrosis was seen in the lung, 
but this was thought to be secondary to a 
concomitant tuberculous lesion, an explana- 
tion which was verified at the postmortem 
examination. 

CASE REPORTS 


Case 1. W. F. C., colored made, aged 33 
years. Complaint: “Hard to get my 
breath.” 

The patient was well and free from com- 
plaint until two days previous to admission. 
At that time, he poured some sulphuric acid 
into a zinc pail and the room immediately 
filled with fumes which tended to suffocate 
him. He was removed to the emergency 
hospital in the factory and later sent home. 
Since that time there had been constant se- 
vere dyspnea. He denied any previous 
symptoms which would suggest bronchial 
asthma or cardiac disturbance. 

Physical examination was negative, ex- 
cept for the chest. There was marked dysp- 
nea, expiratory in type. Percussion was 
negative. The breath sounds were loud and 
whistling and there were some moist rales at 
The cardiac examination was 
negative. These findings suggested acute 
bronchitis and bronchial spasm from chemi- 
cal irritation. 

At this time, x-ray examination of the 
chest revealed a_ generalized mottling 
throughout both lungs, with dense areas of 
indefinite outline suggesting a diffuse bron- 
chopneumonia of both lungs (Fig. 1). 

The patient improved, and on the eighth 
day was reported as being comfortable, 
having no pain, dyspnea, or fever. He was 
discharged to his home on the fourteenth 
day. After the seventh day, his temperature 
ran a normal course. 

On the twenty-first day, he returned with 
a history of persistent cough and expecto- 
ration, with hemoptysis for three days. 
Temperature, 101; pulse, 128; white blood 
count, 20,000; polymorphonuclears, 84 per 


the bases. 
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Fig. 1 (upper left). Case 1. Mottling throughout the lungs. Fig. 2. (upper right). Case 1. Parenchy- 
matous lesions in both lungs with marked increase in three weeks. Fig. 3 (lower left). Case 2. Extensive 4 
bronchopneumonia of both lungs, especially the left. Fig. 4 (lower right). Case 2. One day later. Some : 
clearing in the left upper lobe. : 
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cent; sputum examination, Pnewmococcus 
Type IV. 

Physical examination at this time re- 
vealed early bronchopneumonia and possible 
miliary tuberculosis. 

X-ray films of the chest showed an exten- 
sive parenchymatous lesion extending from 
apices to bases of both lungs. Some of these 
changes suggested exudative lesions and 
others suggested fibrous lesions, while there 
was one small area of frank consolidation. 
The findings suggested aspiration broncho- 
pneumonia, with possible tuberculosis 
(Fig. 2). 

Three days after admission, the patient 
developed alarming dyspnea, with marked 
cyanosis. There was moderate abdominal 
distention. He continued to decline and died 
on the fifth day after admission. 

The autopsy was performed in the cor- 
oner’s office and resulted in the following 
‘Bronchial pneumonia and acute 
No micro- 


report: 
exudative miliary tuberculosis.” 
scopic examination was done and no tissue 
was saved. 

Case 2. R. C., colored, male, age 31 
vears. Complaint: coughing up blood and 
pain in the chest. The patient was well and 
“felt fine” until two days before admission, 
when he was transferred from his regular 
job to a room about five feet square. Here, 
in the course of his work, he dipped a sol- 
dering iron in hydrochloric acid and then 
into water. This process gave off clouds of 
irritating fumes. He had been at this work 
about ten minutes when he began coughing; 
about an hour later he coughed up some 
bright red blood. This continued and be- 
came worse so that, after five hours, he was 
forced to leave work. As his symptoms con- 
tinued, the following day he consulted a 
physician. 

Physical examination on admission dis- 
closed many coarse, bubbling rales over both 
lungs. There were friction sounds in the 
left axilla. 


acute bronchitis and bronchopneumonia. 


The clinical impression was 





Fig. 5. Case 2. One week later. Lungs clear. 


Temperature, 101.4; pulse, 124; respira- 
tions, 32; Wassermann negative; blood cul- 
tures, persistently negative; sputum exami- 
nation, Pneumococcus Type IV ; white blood 
count, 18,750. 

X-ray examination of the chest on ad- 
mission revealed a dense, hazy mottling 
throughout both lungs, with areas suggest- 
ing consolidation, particularly in the left 
lung. There was no fluid in the pleural cavi- 
ties. Because of our experience in the pre- 
vious case, we were able to state that the 
pathology was probably on an inhalation 
basis (Fig. 3). X-ray examination the fol- 
lowing day showed some clearing of the 
field and disappearance of the hazy mottled 
shadows (Fig. +). Eight days after admis- 
sion the lungs were shown to be entirely 
clear and essentially normal (Fig. 5). At 
that time the patient was feeling well and 
had little cough. The temperature and pulse 
were normal. Several months later the pa- 
tient continued to feel well. 
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Case 3. W. A. W., white, male, aged 53 
years. The patient was admitted to the hos- 
pital in a delirious state. The history, ob- 
tained from other sources, was to the effect 
that, two weeks previous to admission, the 
patient was using chloride of lime in clean- 
ing a sewer. Strong fumes were given off 
so that he coughed considerably. Two days 
later blisters began to develop on the face 
and other parts of the body. These broke 
and considerable skin about them was ex- 
foliated. The patient had been toxic, but 
had had no treatment at home. 

The physical examination disclosed many 
moist rales over both lungs. Percussion was 
negative. There were many areas over the 
body showing exfoliation of the skin. Tem- 
perature, 103; pulse, 148; respirations, 33; 
blood pressure, 90/65; non-protein nitro- 
gen, 75. 

The patient declined rapidly, dying 24 
hours later without regaining normal con- 
sciousness at any time. Roentgen examina- 
tion of the chest was not carried out. The 
clinical diagnosis was chlorine gas poi- 
soning. 

Postmortem examination revealed exten- 
sive excoriation of the skin, acute stomatitis, 
acute ulcerative bronchitis, empyema of the 
lungs, acute nephritis, and cloudy swelling 
of the liver. These were all attributed to 
chlorine gas poisoning. In addition, there 
was evidence of lvmphosarcomatosis, with 
metastasis to the spleen. 


DISCUSSION 


It was mentioned in the opening para- 
graphs that records of roentgen studies of 
the lungs of patients suffering from inhala- 
tion pneumonia are infrequent in the lit- 
erature. The symptomatology and _ pathol- 
ogy, however, are adequately described. 

In the case described by Wood (3), death 
resulted from the inhalation of nitric oxide 
fumes. Autopsy disclosed bronchopneumo- 


nia, chiefly in the lower lobes. There was 
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desquamation of the mucous membrane of 
the trachea and bronchi over extensive 
areas. Cellular plugs were found in some of 
the bronchi, and areas of consolidation 
around the smaller bronchi. The alveoli 
were filled with a transparent albuminous 
mass—fibrin containing a few leukocytes, 
or with desquamated alveolar epithelium. 
No evidence of any organisms was found. 
In a series of experimental animals in which 
pneumonia was produced by inhalation of 
nitrogen tetroxide, these were found to be 
sterile pneumonias. Wood believes that the 
great danger of nitrogen tetroxide lies in 
the fact that weak mixtures of the gas with 
air can be inhaled without producing spasm 
of the larynx, so that the lungs are seriously 
damaged before severe symptoms are pres- 
ent. Chlorine, sulphur dioxide, and ammo- 
nia, on the other hand, are likely to cause 
spasm of the glottis, with resulting suffo- 
cation. 

Wollstein and Meltzer (7) produced a 
chemical pneumonia by injecting chlora- 
mine-T solution into the lungs of dogs, thus 
producing bronchopneumonia in 24 hours 
which cleared up gradually during the fol- 
lowing week. There was no fever or other 
appearance of illness in the dogs. The pneu- 
monia was sterile. 

Koontz and Allen (8) studied the rela- 
tionship of bacteria to chemical pneumonia, 
but came to no definite conclusion as to 
whether or not bacteria occupied a causal 
relationship to the pneumonia found in 
gassed lungs. They found bacteria (not in- 
tracellular) present in many lungs but they 
were not present in large numbers in the ma- 
jority of cases. 

The interesting feature in all these cases 
is that, while from an anatomic standpoint 
these chemical or irritative pneumonias are 
similar to the infectious pneumonias, they 
differ in that they are sterile and may mani- 
fest few symptoms. 

It is also a well known fact that various 
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oils and fats cause pneumonia when they are 
introduced into the bronchi. Laughlen (9) 
calls attention to pneumonia following aspi- 
ration of mineral oil. Thomas and Jewett 
(10) describe a case of pneumonia from 
cream aspirated from the esophagus in a 
case of cardiospasm. X-ray examination 
showed a diffuse, hazy, finely mottled infil- 
tration throughout the right lung, more 
marked in the middle third. The left lung 
showed a similar infiltration in the base. 
Zinc stearate has also been reported by 
many writers to produce pneumonia after 
being introduced into the lungs by insuffla- 
tion. This usually occurs in infants. 

It is apparent from all these studies that 
the pulmonary structures are much less re- 
sistant to irritants of various kinds than are 
the nasopharyngeal structures. In the re- 
ports quoted above, and in our case reports, 
the common factor present is a lung irritant. 
This varies in intensity according to the 
chemical composition of the irritant, but in 
most cases a heavy exposure to a lung irri- 
tant results in an ulcerative bronchitis or 
pneumonia with pulmonary edema. In cer- 
tain of the war gases, death is due primarily 
to suffocation, before the later irritative ef- 
fects have time to take place. 

In the cases reported here, - pneumonia 
was produced in the two cases exposed to 
acid fumes (Cases 1 and 2), and acute 
ulcerative bronchitis was the terminal find- 
ing in the case exposed to chlorine gas (Case 
3). The x-ray findings in the lungs of the 
patients exposed to acid fumes were strik- 
ing. There was bilateral, evenly distributed 
parenchymatous involvement, with evidence 
of scattered areas of consolidation, and pul- 
monary edema. One of these cleared up 
completely in eight days, which would be un- 
usual in pneumonia produced by infection. 
On the other hand, two of these cases 
showed pneumococci in the sputum. One 
case was complicated by acute miliary tuber- 
culosis, but we are unable to say what part 
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the irritant played in its development. 
Pathologically, it is difficult to differentiate 
the lung lesions produced by the direct effect 
of gas from those produced by the second- 
ary infection. 

From the discussion above, it becomes 
evident that extreme care should be taken to 
safeguard workmen whose duty it is to 
handle various acids and substances which 
give off noxious fumes. Nitric acid is espe- 
cially dangerous, as nitrogen tetroxide is 
given off when the acid comes in contact 
with various substances. We are all familiar 
with the fact that the decomposition prod- 
ucts of nitrocellulose films are dangerous 
and that they can be avoided by the use of 
films with an acetate base. The danger of 
chloride of lime and other similar substances 
is shown by the third case in which the pa- 
tient was performing a simple household 
duty. When they are handling any acids or 
substances which may, by chemical action, 
liberate dangerous fumes, workmen should 
never be confined in small, poorly ventilated 
rooms. These precautions may seem like 
homely axioms, but every day men are 
working under similar conditions because 
this fact has not been sufficiently stressed. 
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DISCUSSION 


Dr. F. C. Woop (New York City): Dr. 
Doub’s paper has been most interesting, espe- 
cially in connection with several recent film 
fires. My interest in the matter arose from 
a study of a case of nitric oxide poisoning 
(3), for among other substances which are 
present in the fumes of burning films is nitric 
oxide. My studies were chiefly on the mor- 
phology of the terminal lesion in the lung, which 
was a bronchopneumonia, accompanied by 
filling of the alveoli with desquamated epi- 
thelium. Since that paper was published, many 
similar observations have been made, based 
upon the use of irritating gases during the 
War. 

The lesions all possess a certain similarity. 
The problem is an important one, because the 
destructive process leaves permanent changes 
In some infectious diseases also, 
The 
question has been raised as to whether or not 
the increased frequency of cancer of the lung, 
observed of late, may not follow upon such 
a chronic pneumonia. The introduction of 
slow-burning films helps the situation, but we 
still have the same industrial risks in the huge 
chemical factories which have developed in 
this country since the War. 

Dr. Doub’s contribution, therefore, is im- 
portant as calling attention to the subject and 
describing the conditions which exist in so 
clear and effective a manner. 


in the lung. 
a similar lesion is occasionally found. 


Dr. F. C. CHRISTENSEN (Racine, Wis.): I 
have a case under my care of a man who was 
totally incapacitated because of acid fumes. 
He was a tool and die maker, working in the 
experimental department of a radiator factory. 
They were trying to solder the radiators en 
masse rather than have individual men work 
on them. Part of the came in 
through a vat of hydrochloric acid, and then 
was transferred into a vat of hot solder. 
Naturally, all the acid that was on the radiator 
portion to be soldered evaporated from the 


radiator 





RADIOLOGY 


heat, thereby producing emanation of hydro- 
chloric acid fumes. 

The man was working in a small, poorly 
ventilated room. After working there for 
several months, he developed a decompensated 
heart. This experimental room was on the 
fourth floor of the factory and the tool room 
was on the first floor. He was compelled to 
make numerous trips to the tool room, and to 
walk back up to the experimental room. He 
made from 15 to 20 trips a day, walking four 
stories. 

When I saw him he had not been able to 
work for several months. He had lost con- 
He had severe asthma, with 
marked emphysema of the lungs and a marked 
dilatation of the heart. The basal metabolism 
There was no toxic thyroid con- 


siderable weight. 


was normal. 
dition. His blood picture was rather interest- 
ing—lymphocytes were 63 per cent. All his 
teeth had.been removed in an attempt to rem- 
He did 
have, however, a pair of badly infected tonsils. 
There was complete nasal obstruction. 

As I looked up the literature, I found that 


edy his condition, before I saw him. 


there was not a great deal written on hydro- 
I did find, 


League of 


chloric and sulphuric acid fumes. 
however, that 
Massachusetts called attention to one factory 
in which they were watching individuals who 
used these acids, and the susceptible individ- 


the Consumers’ 


uals were being transferred to other depart- 
ments. Dr. W. A. Brenn, of London, has called 
attention to the fact that tarry materials and 
acid fumes produce catarrh of the respiratory 
tracts, with emphysema and heart failure. The 
“Industrial Hygiene Bulletin of New York,” 
reported by Dr. Lerman, states that sulphuric 
acid fumes and hydrochloric acid fumes are 
common causes of respiratory pathology. 
Haggard, in a publication of Yale University, 
calls attention to the fact that hydrochloric 
and sulphuric acid fumes are rapidly absorbed 
by the upper respiratory tract. Because these 
fumes are highly soluble, and the ordinary tin- 
ner has to deal with rather small quantities, 
there is rarely any effect in the deep respira- 
tory organs of such workers. 

In this case, the treatment was ephedrin to 
nasal mucosal membrane and removal of the 
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infected tonsils. Cardiac tonics were given 


also. 

The man’s nasal obstruction has been largely 
overcome. His pulse rate is now normal. He 
has gained some weight but yet he is not able 
to work in acid fumes, as he then develops 
asthma again. 

What may be expected as to the permanent 
cure or relief of this man? The industrial 
question also comes up: How much compen- 
sation is he entitled to? 

Dr. Dovus (closing): In regard to Dr. 
Christensen’s case, it is a difficult matter, of 
course, to discuss compensation because it is 
problematical as to how much of the damage 
is due to gas and how much to other contrib- 
uting causes. Unless we study serial films 
and all the other factors in the case, I do not 
believe one can say much about it. 

One of our patients entirely recovered. | 
have records of him six months later and a 
that time he was still completely well. It 
seems to me that, if it is a mild case, it will 
clear up with complete restoration of the nor- 
mal lung. If, however, it is sufficiently severe 
to destroy the mucous lining of the bronchi, it 
will be followed by fibrosis, which will not dis- 
appear. We have all seen cases of soldiers 
who claim to have been gassed during the War 
and who complained a great deal of their con- 
dition, but, roentgenologically, the only change 
seen was fibrosis in the lungs. Whether or 
not the fibrosis was due to gas, I am not pre- 


pared to say, as it is always difficult to estab- 
lish that point. 

In general, I will say that the cases we had 
were both similar to Dr. Christensen’s. They 
were both working in the radiator departments 
of automobile factories, and they both had a 
similar type of exposure to the gas. The ex- 
posure occurred while they were using a 
soldering compound. I am not absolutely sure 
whether or not both of them were exposed to 
hydrochloric acid. The history indicated that 
it was hydrochloric acid in one case and sul- 
phuric in the other. I am a little inclined to 
think they were both using hydrochloric acid, 
but I cannot verify it. 

The general consideration that we are inter- 
ested in is the type of response of the lung 
to an irritant. The response is not remark- 
ably different to that from other lung irritants. 
We know that aspiration of oils into the lungs 
is dangerous; a great many persons feel that 
the introduction of lipiodol into the lungs is 
not without some danger. This, however, 
would seem to be somewhat minimized by the 
amount that is used and the relatively few bad 
results that have been reported. 

Thomas and Jewett have reported a case of 
pneumonia following aspiration of cream. 
Various other pathologists have reported simi- 
lar cases from aspiration of other oils. Dr. 
Wood has ably described the pathologic re- 
sponse of the lung to the irritation. This, 
however, does not depend on any specific irri- 
tant. 

















RADIUM IMPLANTATION IN CERTAIN GROWTHS OF 
THE HYPOPHARYNX* 


By DOUGLAS QUICK, M.B. (Tor.), F.A.C.S., NEw York City 


ALIGNANT growths of the hypo- 
pharynx present an unusual num- 
ber of difficult therapeutic prob- 

lems. Practically all being surgically inop- 
erable, radiation therapy in some form be- 
comes, of necessity, the only means of treat- 
ment. While most growths in this location 
fall within the general group of epidermoid 
carcinomas, they nevertheless vary widely 
in histologic structure, a fact which calls for 
considerable variation in the method and in- 
tensity of irradiation therapy for the indi- 
vidual case. Fortunately, they are as a 
group rather radiosensitive than 
growths of similar histology in the oral cav- 
ity. In spite of this, the hypopharynx offers 
its own peculiar set of complicating factors. 


more 


Hypopharyngeal growths are at best tech- 
nically difficult of access. Close observation 
in some patients is difficult and trying; con- 
sequently, there is interference with proper 
cleansing during treatment procedures. Sat- 
isfactory and complete palpation is usually 
impossible—and palpation is frequently of 
greater value than direct visualization in de- 
termining the actual extent of an infiltrating 
growth. On account of the location, the 
processes of swallowing and breathing may 
be embarrassed ; the former is usually ham- 
pered to some extent and often seriously. 





Breathing may be obstructed to the point of 
tracheotomy, while any ulcerating lesion in 
the hypopharynx increases the hazard of 
aspiration infection of the bronchial tree. 
For these reasons alone it is most important 
that swelling and local infection be avoided 
insofar as possible. 

If the cartilages of the hypopharynx be- 
come infected, or if infected material be 





1Presented before the Radiological Society of North Amer- 
ica, at the Eighteenth Annual Meeting, at Atlantic City, 
Nov. 28-Dec. 1, 1932. 


transferred to depth in and about the tumor- 
bearing area, the inflammatory phase is not 
only intensified but prolonged. If the car- 
tilages be unduly damaged by irradiation, 
this inflammatory phase is still further pro- 
longed and intensified. 

Even though, under such conditions, pri- 
mary healing without necrosis is obtained, 
the danger of secondary necrosis is much 
greater on account of the low grade infec- 
tion remaining temporarily quiescent at 
depth in the tissues which have healed on the 
surface. In most instances retained infec- 
tion is the inciting cause of secondary necro- 
sis. The normal favorable reaction of tumor 
tissue to irradiation in any form is always 
discounted by infection. 

In the early days of irradiation therapy, 
when relative intensities were not as fully 
appreciated as now and when x-radiation 
was far less efficient, the hypopharyngeal 
growths were approached directly with ra- 
dium in some form. Radium element nee- 
dles had a limited sphere of application— 
apart from all other technical considerations 
it was impossible in the majority of in- 
stances to keep them in place for adequate 
and accurate dosage. Unfiltered radon seeds 
by direct implantation at that time gave bet- 
ter results. The local reactions, however, 
were most severe. Due to the beta and soft 
gamma radiation, necrosis was the rule 
rather than the exception. This method of 
introduction and its resulting reaction cre- 
ated all of the conditions enumerated as un- 
desirable from an idealistic standpoint. The 
one point in favor of the method was that it 
afforded a means of delivering to the tumor- 
bearing area an intensity of irradiation suf- 
ficient to destroy the growth. 

During the past few years filtered radon 
seeds (0.3 mm. gold) have reduced the in- 
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tensity of the local irradiation reaction by a 
very great deal. They remain, in the au- 
thor’s judgment, the most desirable form of 
implant. If implanted directly through the 
hypopharynx, however, they are open to the 


the accuracy possible when the part to be 
avoided (cartilage) is readily palpable. 
More or less concurrent with the filtered 
radon work, x-radiation has come to be 
much more efficient technically and more in- 





Fig. 1. Case 1 (left). Lateral view showing mass overhanging larynx. 
Fig. 2. Case 1 (right). Lateral view showing radon seeds in relative position. 


same objection from the infection standpoint 
as the old original unfiltered glass implants 
—minus, of course, that phase which was 
intensified by virtue of the beta and soft 
gamma radiation of the latter. 

Klement needles or radon implants intro- 
duced through the hypopharynx by either 
direct or indirect vision are rarely placed 
with the accuracy which the operator would 
like to accord himself. Such work usually 
lacks the advantage of stereoscopic vision. 
It is easy to insert a needle a centimeter or 
more beyond the point where it is thought 
to be placed. If, as is more frequent than 
not, the implantation is at a tangent to the 
basal plane of growth infiltration, the danger 
of misplacement is increased. In the aver- 
age case more implants must be inserted 
through ulcerating infected tumor tissue 
than through intact mucosa around it. The 
relative position of implant to cartilage is a 
matter of conjecture; it is not placed with 





telligently applied. Voltage, filter, and skin- 
target distance have increased. Dosage has 
been fractionated to the advantage of both 
the local and constitutional reaction. Meas- 
urement of the individual dose is accurate 
and it can be duplicated. The initial skin 
erythema does not assume such prominence 
in x-ray therapy as it once did; consequent- 
ly, the total dose has steadily increased. 

The hypopharynx is a favorable area for 
x-radiation, and hypopharyngeal growths, as 
a group, are as radiosensitive as any group 
of epidermoid carcinomas and more so than 
most. The effort has, therefore, been made 
to care for as many of these growths as pos- 
sible by external irradiation, many of them 
being sufficiently radiosensitive to permit of 
this and within the limits of reasonable skin 
and soft-part reactions. 

In some clinics, notably that of Coutard, 
of Paris, the method is extended to and in- 
tensified in an effort to care for all carci- 
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Fig. 3. Case 1. Schematic drawing to show location of growth in three positions: 


anterior; (B) lateral; (C) anteroposterior. 


nomas of the hypopharynx by external ir- 
radiation. Such work is extremely interest- 
ing and valuable—it should be observed and 
carried out with an open mind. Certain 
questions of doubt as to the extent of its ap- 
plicability must of necessity arise, since it 
calls for a rather nice decision between that 
which is tolerable and that which is intoler- 
able on behalf of the patient. 

Anyone who has treated a series of these 
cases by the large fixed total dose must have 
features and 


been impressed by certain 


shocked by others. The variation in re- 
sponse between individuals with, as nearly 
as possible, comparable growth, histological- 
ly, is pronounced. Some tumors in the upper 
ranges of dosage intensity seem to have re- 
gressed completely and a few months later 
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(A) postero- 


break down again or increase in bulk, show- 
ing thereby that surface healing was decep- 
tive. With the maximum intensities of do- 
sage, the raw skin of the neck, the marked 
dryness of the throat from inhibited mucus 
secretion and altered salivary secretion, with 
its resultant adverse influence on local in- 
fection, cannot be ignored. The marked nu- 
tritional disturbances, the pronounced gen- 
eralized inflammatory reactions in the throat 
(usually requiring post-nasal-tube feeding 
and frequently tracheotomy ) call for serious 
consideration. The autopsy findings in 
many of these cases are strongly suggestive 
of the unfiltered radon reactions of several 
years ago. It is humiliating to have a patient 
come to autopsy free from tumor. 

It is probable that certain classes of in- 
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dividuals tolerate and accept such reactions 
better than others. It is even possible that, 
with certain levels of our present-day social 
strata, it is best to accomplish as much as 
possible by external irradiation and there 
rest. It is questionable, however, if a meth- 
od which produces such intense reactions 
should be applied to all carcinomas in a 
given anatomical group; also, whether such 
reactions will be ultimately acceptable either 
within or without the medical profession. 
We are all agreed that a substantial percent- 
age of hypopharyngeal carcinomas respond 
completely to external irradiation alone and 
of such intensity as to be generally accepted 
as reasonable in its reaction upon the patient. 

With this short review of the work to 
date as a background, the writer offers a 
suggestion which, so far, has given promise 
of substantial aid with the more radiore- 
sistant growths in this anatomical zone. It 
should be regarded as a suggestion or a pre- 
liminary report rather than as ultimately 
proven work. Its application is limited to 
that group of cases which respond slowly to 
external irradiation as the individual expo- 
sures accumulate, thereby suggesting that 
healing will be but transient or frankly in- 
complete within the limits of total dosage 
which fall short of superficial destruction 
of skin. 

It is an effort to combine x-radiation 
within reasonable limits with the conserva- 
tive aid of filtered radon seeds (0.3 mm. 
gold) or needles containing either element 
or radon. The disadvantage of these im- 
plants, as previously indicated, in whichever 
form applied, lies in introduction through 
the oral cavity and hypopharynx. To ob- 
viate these disadvantages a means must be 
found to introduce the implants in clean sur- 
gical fashion and accurately in relation to 
the infiltrating base of the growth. The car- 
tilages must be sufficiently avoided to pre- 
vent necrosis. The method must be a simple 
one in order that it may be acceptable to 
and reasonable for the patient. 





Fig. 4. Case 1. Photomicrograph of tissue from 
epidermoid carcinoma, Grade II. 


A study of the anatomy of the hypo- 
pharynx by dissection and with the aid of 
plane and cross-sectional anatomical charts 
will show that the major portion, and fre- 
quently all of the base, of the usual hypo- 
pharyngeal growth lies opposite a well- 
defined anatomical zone. This zone extends 
from the midline backward to the carotid 
sheath and from the superior border of the 
lateral ala of the thyroid cartilage upward 
to the hyoid bone. If the growth extends 
below this zone, it is intralaryngeal. If 
above it, it is still accessible from the neck 
side, with the hyoid bone serving as a guide. 

In the group of cases which have been 
done the external irradiation was carried up 
to the point of maximum erythema, short of 
skin destruction. The reduced growth was 
then studied accurately, by both indirect and 
direct laryngoscopic examination, in order 
to localize it relative to the cartilages and 
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hyoid bone. Following this, the zone just 
described in the neck was exposed under lo- 
cal anesthesia and through a 10-centimeter 
anterior sternomastoid incision. As the skin 


and platysma are retracted the anatomical 
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carotid artery may be ligated (if deemed ad- 
visable) in certain cases. If both sides of 
the hypopharynx are involved by primary 
growth, the external approach may be bi- 
lateral. With the appropriate exposure thus 





Fig. 5. 
on right side over base of primary growth. 
the left side of metastatic node. 

Fig. 6. Case 2 (right). Anteroposterior view showing radon seeds in meta- 
static node and platinum needles over the primary growth site from the oppo- 
site side. 


landmarks referred to come into view or are 
readily palpated. A limited dissection along 
the anterior border 


brings the structures of the carotid sheath 


sternocleidomastoid 


into view. The dissection at no point inter- 
feres with important blood supply. All vital 
structures are safeguarded by direct vision. 
If a metastatic node complicates the case, it 
In fact, 
if the most frequent node involved in these 


can be implanted at the same time. 


cases—that adjacent to the carotid bulb—is 
enlarged, it serves as an additional holder 
and filter for implants, not only for its own 
treatment but for irradiation of the primary 
growth as well. If the primary growth ex- 
tends upward into the base of the tongue or 
the lower pole of the tonsil, the external 


Case 2 (left). Lateral view showing distribution of platinum needles 


Radon seeds show through from 


made it is a simple matter to insert into or 
beneath the infiltrating base of the primary 
growth a sufficient dose of gamma radiation 
to care for it, in either filtered seeds or nee- 
dles. The implants are thus placed accurate- 
ly and are properly spaced under direct vi- 
sion. The cartilages are palpable and hence 
not only serve as landmarks but are avoided 
in making the implantation. If the implan- 
tation needs to be carried well backward, the 
carotid vessels may be retracted and the im- 
plant placed deep to the plane of the ves- 
sels. Similarly, if the growth extends well 
upward, implants may be placed near to or 
above the hyoid bone without damaging 
either the hypoglossal nerve or the submax- 
illary salivary gland. Since the procedure is 
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Fig. 7, Case 3. Actual drawing made at the time of operation, showing surgical procedure in stages. 
(4) Division of platysma parallel’ with anterior border of sternocleidomastoid. (B) Reflection of platysma. 
(C) Posterior digastric belly and hypoglossal nerve exposed. (D) Metastatic node exposed sufficiently for 


implantation. (/) Division of external jugular vein. 


a clean surgical wound, 
avoided. When the im- 
completed the wound is 


carried out through 
infection is entirely 
plantation has been 
closed and a small rubber tissue drain placed 
in its lower angle. If needles have been 
used, the threads are carried out with the 
drain for withdrawal of the needles at the 
proper time. 

The accompanying drawings will serve to 
illustrate the procedure in both the presence 
and absence of a complicating metastatic 
node, in unilateral and bilateral external ap- 
proach, and in the use of both 0.3 mm. gold 
radon implants and 0.5) mm. platinum 
needles. 


The following two case reports accom- 
pany the drawings and may serve to give a 
clearer understanding of the sequence and 
intensity of treatment. 

Case 1. J. D., male, age 55 vears.. Symp- 
toms of hoarseness and dysphagia, two to 
three months’ duration. Loss of 10 pounds 
in weight. Tumor mass arising in and ap- 
parently filling the left pyriform sinus of the 
larynx, semi-pedunculated and overhanging 
the aperture of the larynx so that the cords 
and arytenoids were obscured to indirect ex- 
amination. Dimensions, 2% X 3% centime- 
ters. By direct laryngoscopic examination 
the interior of the larynx was seen not to 
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Fig. 8 Case 2. Continuation of surgical drawing, Fig. 7. (A) Carotid bulb exposed—jugular vein, 


sternocleidomastoid muscle and metastatic node retracted posteriorly. 


Vagus nerve is shown when the 


vein is retracted. (B) Implantation of metastatic node with radon seeds. (C) Implantation of platinum 
needles over base of the primary growth. (D) Placement of last needle posteriorly by retraction of the 
carotid bulb. The needle lies deep into it and well away from the vagus nerve. (E) Schematic drawing 


of needles and seeds in cross-section. 


be involved. No nodes were palpable in the 
neck. 


Histology. — Papillary transitional cell 
carcinoma showing slight adult tendencies 
(squamous features), Grade 2. Films of the 
larynx in two planes showed a rounded mass 
in the region of the pyriform sinus, extend- 
ing above the larynx, with some apparent 
compression of the upper end of the esoph- 
agus. 


Treatment.—High voltage x-radiation 6 
em. circular field, 200 K.V.; 0.75 mm. Cu 
plus 0.1 mm. Al filter; 50 em. distance; in- 


dividual exposures 400 r; total doses 2,400 
r to each side of the neck within one month. 
Symptomatic improvement, but very slight 
change in the size of the tumor. Unilateral 
surgical exposure through left neck imme- 
diately. Soft nodes, presumably uninvolved, 
Gold 


radon implants, 8 in number, 2 me. each, 1n- 


found posterior to the carotid bulb. 


serted in base of growth and 7 implants, 2 
me. each, inserted in soft nodes posterior to 
Healing uncomplicated; 
aggravation to swallowing very moderate; 


the carotid bulb. 


no interference with breathing ; no tissue ne- 


crosis; regression complete; pyriform sinus 
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Fig. 9. Case 2. Schematic drawing to show location of the primary growth in three positions and 
metastatic node in two planes and in relative relationship to the primary growth: (4) postero-anterior; 


(B) antero-posterior; (C) lateral. 


normal, and weight normal at end.of twelfth 
week, 

Case 2. I. W., male, age 58 years. Symp- 
toms of eleven months’ duration consisted 
of soreness in throat, intensified on swallow- 
ing; progressive, slight loss in weight; 
marked loss in strength. The patient had 
found a larger shirt collar to be necessary 
for three months. A tumor mass, exten- 
sively ulcerated and apparently beginning 
on the right base of the tongue, involved the 
epiglottis and extended to the left base of 
the tongue. On the right side it circled 


about the wall of the hypopharynx, en- 
croaching posteriorly on the esophageal en- 


trance and the adjacent arytenoid. In the 
lower left neck there was one metastatic 
node 3X 4 centimeters. 


Histology. — Incompletely differentiated 
epidermoid carcinoma, Grade 2. 

Treatment.—High voltage x-radiation, 
factors as for Case 1, except 10 cm. circular 
field; individual exposures 400 r; total dose 
1,600 r to each side of the neck, with 10-cm. 
circular field, plus 400 r to each side, with 
6-cm. circular field, within a period of 24 
days. 
surgical exposure was done to the left neck, 
a 15-cm. incision. 
ber, 2 me. each, were implanted in the meta- 
static node. Platinum needles, 0.5 mm. wall 


Regression partial. Six days later 


Gold seeds, 10 in num- 


thickness and 26 mm. length, 5 in number, 
10 me. each, were inserted parallel with ves- 
sels and with each other in muscular tissue 
between the thyroid cartilage and the hyoid 
bone. The posterior needle was placed be- 
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neath the carotid artery. The wound was 
closed with drain and the platinum needles 
were removed after 34 hours, making a to- 
tal dosage from needles of approximately 
1,600 millicurie-hours. 

Following the withdrawal of the needles 
from the left neck, the right neck was ex- 
posed through a 10-cm. incision and needles 
were placed as on the opposite side to the 
value of 7 me. each at that period; time, 50 
hours; total dose approximately 1,500 mil- 
licurie-hours. 

There was no difficulty with healing, the 
period of hospitalization being ten days. 
Swallowing was uncomfortable but not 
painful. At the end of ten weeks from the 
beginning of the treatment, regression was 





complete; there was no necrosis; the weight 
; . 1% P had returned to normal; the strength and 
Fig. 10. Case 2. Photomicrograph of tissue from 

epidermoid carcinoma, Grade II. general appearance were excellent; the neck 


scars were supple and but slightly noticeable. 
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Fig. 11. Cross-section through the middle of the third cervical vertebra (From “A Cross-section 
Anatomy,” Eycleshymer and Schoemaker. D. Appleton & Co., 1911, Sect. 16, page 73.) 














THE ADVANTAGES AND DISADVANTAGES OF LARGE 
CHAMBER MEASURING APPARATUS! 
By ALBERT K. MERCHANT, M.D., PHILADELPHIA 


NY ionization chamber larger than 2 or 

3 cubic centimeters in volume is too 
large for use in a phantom or for the 
determination of radiation intensity upon 
the patient’s skin. For the purposes of this 
paper, any chamber of volume greater than 
3 cubic centimeters is considered a “large” 


chamber. However, the actual volumes of 


or (3) of organic material, or a special 
material and construction such as will insure 
the ionization current being constantly re- 
lated to the “primary standard” readings. 

As advantages of the “large’’ chamber 
may be listed the following: 

1. The ionization current can be large 
enough to allow of use of a relatively 
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Ionization chamber at 


Fie. tb. 
14 cm., length 25 cm., built to imitate neck or limb. 


ionized air in the “large” chambers with 
which we have had experience have been 
from 20 to 300 cubic centimeters. 

Large ionization chambers may be (1) of 
metal construction, suitable for permanent 
mounting in the filter position; (2) of the 
all-air type, suitable for direct determiné- 
tion of the r (so-called “primary standard” ), 


*Read before the Radiological Society of North America, 


at the Seventeenth Annual Meeting, at St. Louis, Nov. 30 
Dec. 4, 1931, 





ato 


surface of cylindrical phantom, diameter 


rugged “micro-ammeter” for measuring the 
current. 

2. Even when not designed for use with 
a micro-ammeter, current may be measured 
with a galvanometer instead of an electro- 
scope. The special advantage of this ts the 
ease with which one can avoid leakages and 
field distortions, because the galvanometer 
plate and lead are within a fraction of a volt 
of the guard ring potential. 
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3. With suitable construction and pre- 
cautions, a “large” chamber may be built so 
that it will measure the x-ray beam directly 
in r per minute (a so-called “primary stan- 


dard’). 














RADIOLOGY 


small ionization chamber alone, provided all 
readings are taken in the beam without scat- 
ter-back and are then carefully modified by 
proven factors based upon the quality of 
radiation, skin-target distance, and size of 
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Fig. 2. Ionization chamber at 44 mm. depth near center of phantom used 


for Figure 1. 
> 


Lack of portability is one of the disadvan- 
tages of the “large” chamber and this is not 
merely because of the large size of the 
chamber itself but because the charged plate 
or plates must be supplied with fairly large 
currents at high voltages, necessitating 
either large and heavy dry cells or “B-bat- 
tery eliminator.” The principal disadvan- 
tage of the large chamber is the impossibil- 
ity of using it on the patient’s skin or incor- 
porating itina phantom. Therefore, it can 
be used only for determination of intensity 
in the free beam (without scatter-back). 

In spite of the disadvantages just enumer- 
ated, the large ionization chamber may be 
used successfully and with a higher degree 
of accuracy than can be obtained with the 


field. Such factors have been supplied to us 
by the work of Dessauer, Holthusen, Er- 
skine, Failla and Quimby, and others. It 
is an unfortunate fact that no two of these 
are in perfect agreement. This lack of 
agreement is probably incurable because of 
certain defects inherent in the small ioniza- 
tion chambers which have been used with 
phantoms and on the patient’s skin. 

We recently became interested in obtain- 
ing similar correction factors suitable for 
use in connection with radiation to the neck. 
For this purpose we used a bakelite cylinder 
11 cm. in diameter and 25 cm. long, filled 
with water. The small ionization chamber 
of a Victoreen r meter was half immersed 
in the water and readings were made with 














changes in quality of radiation and in size 
of field. A similar set of readings was made 
with the ionization chamber in the middle of 
the phantom, 44 mm. below the surface of 
the water. In making these measurements 
a metalix therapy tube was used, energized 
by a valve tube “constant potential’ installa- 
tion, with a 10 per cent voltage ripple. 
Figure 1 shows graphically the results of 
measurements with the chamber at the sur- 
face, half immersed, and Figure 2 with the 
chamber immersed, 44 mm. below the sur- 
face of the water, near the cenier of the 
phantom. 

We would like to call attention to the 
need for biological data on this subject of 
the effect of size of field upon the surface 
intensity. The ionization chamber, no mat- 
ter how small, is not the ideal indicator for 
this work. The invaluable work of Dr. 
Francis Carter Wood and others, with Dro- 
sophila eggs, points the way to a real deter- 
mination of the value of the scatter-back 
figure. 


CONCLUSION 
The large ionization chamber of the In- 
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ternational Standard type must remain the 
instrument for the primary determination of 
the r, but is applicable only to the x-ray 
beam, in air. 

The large ionization chamber of the 
“wall” type, permanently placed in the filter 
position, and used in conjunction with a gal- 
vanometer or micro-ammeter, is of value as 
a check upon the constancy of the x-ray 
output. 

At present, the most accurate method of 
determining the intensity upon the patient’s 
skin is to determine the output in r, meas- 
ured in the beam, without scatter-back, and 
then to calculate the skin intensity by refer- 
ring to charts and tables based upon area ir- 
radiated, volume and type of tissue, and 
technical factors. It is to be hoped that fur- 
ther work with Drosophila eggs or some 
other biological medium will enable us to 
increase the accuracy of these calculations, 
but even with the incomplete figures at 
present available, one can arrive at a closer 
approximation by the above method than by 
placing a thimble ionization chamber upon 
the patient’s skin. 





OR the past ten years, this Clinic has 
been interested in roentgen pelvimetry. 
During that period, we have, by means 

of numerous communications (see refer- 

ences), endeavored to emphasize the impor- 
tance of applying roentgenometric methods 
of diagnosis to the problems of pelvimetry 





1IT wish to express my gratitude to the late Dr. W. A. 
LaField for his interest and the fine co-operation of his de- 
partment in offering every possible aid in the furtherance of 
these studies. This paper was submitted for publication prior 


to his death, and I am glad to say that due acknowledg- 
ment was made to him during his lifetime. 
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(6), fetal cephalometry (8, 9, 10), and the 
determination of fetal maturity in utero. At 
the present time we are convinced that only 
by roentgenometric means may the true pro- 
portions of the superior strait be deter- 
mined, and, furthermore, that the ordinary 
external methods of pelvimetry are not only 
occasionally fallacious, but they may be 
quite misleading. 

The present communication deals pri- 
marily with the method that we are now em- 
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ploying for pelvimetry. For those inter- 
ested in fetal cephalometry, attention is 
directed to references to that subject (8, 9, 
and 10). In this communication it is the in- 
tention to repeat somewhat the description 








Measuring the distance of the superior 


Fig. 1}. 
strait above the sensitive plate by means of calipers 
and plumb lines. 


of the technic described in 1929 (6) and, in 


addition, to demonstrate a modification 
which may prove useful. 

Any procedure of this kind, to be of use, 
must be simple, rapid, and accurate. Fur- 
thermore, it must be available for use by 
others than experts in roentgenologic or ob- 
All of these conditions 
seem to be fulfilled by the method herein de- 


scribed. 


stetric diagnosis. 


Indeed, for the past two years the 
majority of our pelvigrams have been taken 
solely by a technician trained in our Roent- 
genologic Department. 
CENTIMETER GRID METHOD 


Our procedure in this method may be 

summarized by stating the following: 

1. The patient is placed on the roentgen- 
ographic table in the semirecumbent 
position. 

2. The level of the superior strait above 
the sensitized film is established (Fig. 


1). 





4. 


6. 
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The tube target is centered about 5 cm. 
posterior to the symphysis, at 32 in, 
from the sensitized film. 
posure is made. 


The ex- 


The patient is removed from the table, 





Fig. 2. Adhesive 
tab placed for 
identification on 


“ 4 > ” 
posterior point, 
i.e., the space be- 


tween the fourth 
and fifth lumbar 
vertebra. 


the tube target and sensitized film re- 
maining 11 sift. 

A lead plate, or centimeter grid, with 
perforations exactly 1 cm. apart, is in- 
troduced into the same plane as that 
previously occupied by the superior 
strait and a second (flash) exposure is 
made on the same sensitized film as was 
used in the previous exposure (Fig. 3). 
Development of the film shows the out- 
line of the superior strait and_ the 
shadows of the perforations, the dis- 
tance between which represent centi- 


meters in the plane of the superior 
strait (Fig. 4). 
and transverse diameters of the supe- 
rior strait may be read directly. In 
addition, a pelvigraph of the superior 


The anteroposterior 























THOMS: 


strait in its true proportions may be 
drawn on centimeter-squared paper by 
following the course of the shadow of 





Fig. 3. The centimeter grid. Under the thin alu- 
minum protective sheet is the lead grid with per- 
forations exactly 1 cm. apart. By means of the sup- 
ports, the grid may be raised and lowered to any 
position. 


the superior strait and transcribing it 
(Fig. 6). In the modification pre- 
sented later in this communication this 
becomes a matter of simple tracing. 


POINTS IN DETAIL 


1. Two points on the external body of 
the patient must be identified, namely, a 
point on the anterior surface about 1 cm. 
below the upper and anterior border of the 
symphysis pubis, and a point on the back at 
the interspace between the fourth and fifth 
lumbar vertebrie. 
fication, this is marked usually with a small 
An imaginary line 


For purposes of identi- 


adhesive tab (Fig. 2). 
between these two points traverses the 
anteroposterior diameter of the superior 


strait. The accuracy of this imaginary line, 
for all obstetric purposes, is entirely ade- 
quate. 

2. The patient is placed in a comfortable 


position on the roentgenographic table. The 
back is supported by means of a back rest, 
and the patient assumes the semirecumbent 
A foot board at the end of the 
The 


position. 
table serves to steady the patient. 


lower 6 in. of the back is uncovered and the 
surface of the body over the symphysis and 
lower abdomen are made ready for palpa- 
tion. 
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3. The distance of the posterior adhesive 
tab above the table is measured with calipers 
and the point at which the lower arm comes 





Fig. 4. 


Roentgenogram of a small round pelvis. 
he diameters of the superior strait read directly: 


anteroposterior, 9.75 centimeters; transverse, 10.5 


centimeters. 


in contact with the table is marked. The 
level of the anterior point at the symphysis 
pubis is fixed by a plumb bob (Fig. 1). 

4. The target of the tube is centered at 
a point about 5 cm. posterior to the upper 
border of the symphysis, from 30 to 36 in. 
above the sensitized film. 
The exposure is made. 


Usually we use 
a 32-in. distance. 
We have not felt that it is essential for the 
patient to hold her breath. The technic of 
exposure, etc., is essentially that of taking 
the usual anteroposterior pelvic roentgen- 
ograms. The exposure is varied, of course, 
with the individual patient, thickness of tis- 
sues, etc. 

5. With the tube and sensitized film still 
in position, the patient is removed from the 
table. The centimeter grid is placed in the 
same plane as that occupied by the superior 
strait. 
the anterior portion of the grid under the 


This is accomplished by bringing 


anterior plumb bob, and, for the posterior 
point, bringing another plumb bob down to 
the point of the upper arm of the posterior 
caliper measurement (Fig. 1). The ante- 
rior and posterior portions of the grid touch, 
on the upper surface of the grid, the points 
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of the plumb bobs. With the grid in posi- 
tion, a second (flash) exposure is made on 
the previously exposed plate. 

6. The plate is developed and viewed. 

7. The centimeter grid (Fig. 3), which 


B 
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patient (1.¢., the space between the fourth 
and fifth lumbar vertebre) may appear to 
be a little indefinite. Therefore, from our 
experiments of this latter kind we found 
that a liberal latitude, or leeway of proce- 
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Fig. 5. The pelviscope—an apparatus for viewing roentgenograms of the 
superior strait through a glass centimeter screen. A, eyepiece; B, glass centi- 


meter screen; C, viewing box. 


is manufactured for me, must be very care- 
fully calibrated. 


ACCURACY OF THE METHOD 


From the clinical point of view, we have 
on numerous occasions tested the accuracy 
of the method both on dried pelves and in 
living patients. In the latter we have been 
able to check our results at laparotomy, 
measuring directly the anteroposterior diam- 
eter of the superior strait. We are con- 
vinced from these clinical experiments that 
the method is accurate to within 2 mm., 
which, for obstetric purposes, we feel is en- 
tirely adequate. 

We have also conducted a series of ex- 
periments by means of line projections and 
shadowgraphs. We realize that the finding 
of the posterior point on the surface of the 


dure, was possible without materially affect- 
ing the end-results. 

Some results of these experimental proce- 
dures may be of interest. Assuming that 
the superior strait is parallel to the film at a 
level 15 cm. above the film, and the target 
of the tube is 32 in. above the film and cen- 
tered over the superior strait, and that the 
anteroposterior diameter of the strait is 11 
cm., at this 15 cm.-level the divergence of 
the rays will produce a shadow, making this 
diameter 13.5 cm. on the plate. At the 13 
cm.-level, the divergence will give 13.25 cm. 
on the film; at the 17 cm.-level, the diver- 
gence will produce 14 cm. on the film. In 
other words, in a 4 cm.-difference of level, 
there is a difference of but 0.75 cm. in the 
shadow, which represents but 0.6 cm. in the 
final calculation. The examiner will cer- 
tainly be well within a 4 cm.-error of meas- 














THOMS: ROENTGEN PELVIMETRY 129 


uring the true distance of the superior strait 
above the film; indeed, he should be, with 
but little experience, within an error at least 
of 2 cm., in which case an error of not more 
than 0.25 cm. may be expected in the result. 

Assuming, furthermore, that the identi- 
fication and establishment of the level of the 
anterior point, or symphysis pubis, can be 
made to a point of accuracy within 1 cm., 
the problem becomes essentially the deter- 
mining of the posterior point, 7.¢., the space 
between the fourth and fifth lumbar verte- 
bre. Our experiments have shown that 
this posterior point may vary as much as 4 
cm. before an error of 0.5 cm. occurs in the 
result. I am convinced that the method is 
reasonably accurate for portraying the true 
contour and diameters of the superior strait 
with an error, at most, of from 0.2 to 0.3 
centimeters. This is all that practical obstet- 
rics demands. 

It is true that to depict a somewhat simple 
procedure in words oftentimes makes the 
subject appear to be one of complexity, and 
those who have seen our technic will bear me 
out that in this instance such is the case. We 
rarely take more than 15 minutes for the 
entire procedure, allowing six minutes for 
the development of the film. 


MODIFICATION OF THE GRID METHOD USING 
THE PELVISCOPE 


In determining the usefulness of a modi- 
fication by which the distortion, due to 
divergence of the rays, level of the superior 
strait, etc., might be corrected visually by the 
examiner, the apparatus depicted here (Fig. 
5) has proved useful. The eye of the exam- 
iner occupies the position of the target of the 
x-ray tube and views the developed film 
through a glass centimeter grid placed in the 
position formerly occupied by the superior 
strait of the patient. The level of the supe- 
rior strait for this latter purpose may be de- 
termined by means of the plumb bobs or en- 
tirely by calipers, measuring from the sensi- 





tive film to the points of identification above. 
We use the latter method. 

We place directly on the sensitive film 
identification marks (iron washers), resting 
on the film holder, marking the following 





Pelvigraph used in this Clinic for 
The superior 


Fig. 6. 
filing with the patient’s chart. 1 
strait is shown in its true proportions. 


three points: (1) the center of the film un- 
der the target; (2) the point under the 
symphysis which represents the point of con- 
tact of the lower arm of the calipers; (3) the 
point under the posterior pelvic measure- 
ment which represents the point of contact 
of the lower arm of the calipers in this posi- 
tion. It is obvious that the eyepiece of the 
viewer must be in same horizontal plane as 
the center of the developed plate in the view- 
ing box. In other words, the conditions 
which obtain vertically in making the expo- 
sure are made horizontal for convenience. 

When the developed film is viewed, it be- 
comes possible to trace with a wax pencil 
the course of the superior strait directly on 
the glass grid, this tracing representing the 
true superior strait. It may then be traced 
directly on centimeter paper, which can be 
filed with the patient’s chart (Fig. 6). 

For want of a better term I have called 
this apparatus a “pelviscope.”” It has one 
advantage over the centimeter grid method 
in that a tracing of the superior strait in its 


true proportions becomes available. How- 
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ever, it is obvious that the pelviscope may 
be used in combination with the centimeter 
grid method, in which case the glass grid is 
placed between the eve of the observer and 
the viewing box containing the developed 
film with the dots of the lead grid. It is 
adjusted in such a way that the cross-sec- 
tions of the glass grid superimpose exactly 
the dots on the film. When this is accom- 
plished the tracing may be made which rep- 
resents the outline of the superior strait in 
its true proportions. 

To those interested in cephalometry in 
utcro, the pelviscope should prove useful. 
Not only may the occipitofrontal diameter 
be determined as in the grid method, but a 
tracing of the profile of the cranium in its 
true proportions can be made. This should 
prove helpful not only in studies having to 
do with fetal maturity in utero, but in in- 
vestigations concerning the effect of labor 
upon the molding of the fetal head. 
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ROENTGENOGRAPHY OF ACUTE 


DIPHTHERIA 


By NOXON TOOMEY, M_D., F.A.C.P., 


HE gravity of acute tracheobronchial 

diphtheria without laryngeal, faucial, 

or nasal symptoms to warn the practi- 
tioner, the rarity of the disorder in adults, 
and the paucity of literature on the subject, 
with the general unfamiliarity of practition- 
ers concerning it, justify, we believe, the re- 
porting of the two cases that the author has 
had the opportunity to study. 

Diphtheria of the trachea and bronchi is a 
well known condition when extension from 
the larynx is taken into consideration. Most 
~ 3Read before the Radiological Society of North America, 


at the Seventeenth Annual Meeting, at St. Louis, Nov. 30. 
Dec. 4, 1931. 
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BRONCHOPULMONARY 
IN ADULTS’ 


PALMYRA, MIssourRI 


physicians very likely recollect illustrations 
showing diphtheritic membranes removed 
from the respiratory tract as a more or less 
perfect internal cast of the trachea and 
larger bronchi. So almost invariably are 
cases of the sort secondary to laryngeal, 
faucial, or nasal diphtheria that it was at 
first, and for a long time, believed to be 
absolutely the for tracheobronchial 
diphtheria to be an extension from a supe- 
Hence, for a long time the only 


rule 


rior focus. 
recognized primary bronchopulmonary epi- 
sode of diphtheria was the bronchopneu- 
monia that was well known to complicate 
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not a small portion of the cases, particularly 
in infancy and childhood. This 
bronchopneumonia was generally believed to 
be due to secondary organisms, even after 
diphtheria bacilli had been demonstrated by 
culture to be present in the areas of broncho- 
pneumonia in from one-half to two-thirds of 
the cases (20). Even in the exceptional 
cases in which the diphtheria bacilli ap- 
peared to be in pure culture in the pneu- 
monic areas, there was, or was assumed to 
be, clinical evidence of diphtheria in the 
fauces, nose, or larynx. 

The dictum that diphtheria is always pri- 
mary above the larynx was, however, shown 
to be erroneous (at least for infants and 
children), by the careful clinical work of 
Jacobi (6). Up to then intimations of the 
occurrence of a primary tracheal diphtheria 
in children had heen asserted by a few 
(1, 2, 3, 4, 5), and those who quoted them 
approvingly, but the fact was denied by 
Orth, Hans Eppinger, and Samuel Gee. 
Place (21) and others have said it was not 
according to their experience. Thus it is 
to Jacobi that we are indebted for the first 
indisputable evidence that diphtheria in child- 
hood occurs occasionally as a primary focus 
in the trachea, without laryngeal involve- 


early 


Tacobi even showed 


that in such cases an extension upward 


ment at the outset. 


(“ascending croup”) to the larynx, although 
it usually occurred, was not invariable. 
When laryngeal involvement develops, as 
it sometimes does, there is, of course, little 
thought or practical attempt to ascertain if 
The 


laryngeal involvement gives warning so that 


there was a preceding tracheal focus. 


antitoxic serum is often resorted to in time 
to prevent a bronchial occlusion, hence the 
extent of the tracheobronchial involvement 
never is known. That laryngeal involve- 
ment does not occur secondary to tracheo- 
bronchial diphtheria in all cases is, however, 
a distressing and often fatal fact, as such 
cases are cared for inadequately, due to the 





misconceptions arising from an erroneous 
diagnosis. 

In adults, diphtheria of the tracheo- 
bronchial mucosa has been observed in an 
extremely wide range of virulence, from 
fulminating cases of the most acute, malig- 
nant character to those of a chronic, even 
inveterate, type without toxemia and with 
local symptoms of only a minimal or mod- 
erate character. Some symptoms are a plas- 
tic (pseudomembranous ) bronchitis (36), a 
fetid bronchorrhea (29), or possibly only 
a catarrhal (33) or obtiterative type of 
bronchitis (32). The chronic type is caused 
by avirulent diphtheria bacilli (35). It 
is uncertain what proportion of the chronic 
cases are secondary to a_supralaryngeal 
diphtheritic infection; probably the majority 
are, although some are very likely primary 
tracheobronchial infections. 

The chronic type will not be further re- 
ferred to in this paper as the author’s ex- 
perience has been with the malignant ful- 
minating and the acute virulent types of 
bronchopulmonary diphtheria. 

Among the cases of tracheobronchial, 
membranous (pseudomembranous) inflam- 
mation reported in the epoch before the dis- 
covery of the Corynebacterium diphtherie¢ 
by Loffler, in 1884, undoubtedly a few in- 
stances of primary and of secondary tracheo- 
bronchial diphtheria in adults were reported 
under such names as (pseudo) membranous 
sut it 


would not now be proper to attempt to spec- 


bronchitis and croupous tracheitis. 


ify the cases because there is lacking bac- 
teriologic proof concerning their nature.* 
With the exception of the unconfirmed 
cases referred to above, the first to call at- 
tention to tracheobronchial diphtheria in 
adults was Goodall (23) in 1895, and Ewart 


“For the early case reports, consult the Index-Catalogue 
of the Surgeon-General’s Library, U. S. Army, Vol. IL. pp 
480, 481, title, “Bronchitis, pseudomembranous”; Vol. XLV, 
pp. 689, 690, titles, “Trachea Diseases of an’ “tnflamma- 
tion of”; Second Series, Vol. I, pp. 835, 836, title “Bronchi 
tis, fibrinous, croupous, plastic, and pseudomembranous”; 
Vol. XVIII, pp. 414-418, titles “Trachea, diseases of,” and 
“Inflammation and abscess of,” as well as the bibliographies 
under “Croup” and “Diphtheria.” 
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and Hunt some four years later (28). 
From their meager reports, it seems, how- 
ever, that Goodall’s and Ewart and Hunt’s 
adult cases were both secondary to pharyn- 
geal or laryngeal diphtheria. Numerous 
bacteriologically verified cases of primary 
tracheobronchial diphtheria in children have 
been reported since 1893 (7, 8, 9, 10, 11, 
12). With the exception of eight additional 
acute cases in adults (13, 21, 25, 27, 30), 
the only other cases in adults that have been 
reported were of the chronic type (32, 33, 
34, 35, 36). Trousseau was said to have 
had a case of primary tracheobronchial 
diphtheria some time prior to 1898 but I 
have been unable to find details concerning 
it (21, 24). In 1917 Dr. W. G. Mac- 
Callum, the pathologist, told me that he 
knew of an unreported, fulminating case in 
an adult, and that he considered the condi- 
tion extremely rare. 

The subject has been most broadly dis- 
cussed by Lynah (13, 37), who has had con- 
siderable bronchoscopic experience with 
tracheobronchial diphtheria in infants, chil- 
dren, and adults. Lynah wrote as follows: 

“T am firm in my belief that the great ma- 
jority of these membranous stenoses travel 
from below upward, and this statement is 
borne out by direct laryngeal and broncho- 
scopic examination on cases recognized prior 
to the third day of the disease, the larynx not 
being involved, and diphtheritic membrane en- 
countered only when the lower trachea and 
bronchi are reached when the foreign body 
obstruction is plainly visible. 

“If in all of these 
started primarily in the larynx, we would 
never fail in our diagnosis, for the constricted 


cases the membrane 


cough of the laryngeal type would put us on 
our guard; but such is not the case in these 
low membranous types of diphtheria. This 
condition starting primarily in the bronchi is, 
I feel, overlooked in many instances and diag- 
nosed bronchopneumonia. If one will only 
bear in mind that there is such a disease as 
bronchial diphtheria which may be mistaken 
for bronchopneumonia, and be constantly on 
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the lookout for the former condition, I can 
see no reason why any grave error in diag- 
nosis should be made. I wish to make myself 
perfectly clear on this point, and not lead any- 
one to believe that I consider all of the sec- 
ondary and latent pneumonias _ tracheo- 
bronchial diphtheria; I am speaking of the 
primary involvement of the lung, accompanied 
by marked cyanosis early in the disease, 
asthmatic dyspnea, and peculiar but inconstant 
physical signs distinctive of bronchial obstruc- 
tion” (13). 


Of 50 cases of tracheobronchial diph- 
theria reported by Lynah, 22 of the 47 juve- 
nile cases, or 46.8 per cent, were definitely 
primary below the larynx, while five cases 
were possibly so; thus about one-half of all 
his cases of tracheobronchial diphtheria in in- 
fants and children were primary below the 
larynx. None of Welford’s 24 cases at the 
Chicago Contagious Disease Hospital was in 
adults (16); these, with other known juve- 
nile cases, would give a ratio of seven juve- 
nile cases for every adult case. 

Although the series is too small to afford 
statistical data, it may be said that, of the 
acute tracheobronchial cases in adults re- 
ported to date (Table 1), seven were in 
women and five were in men, four were 
primary tracheobronchial and eight were 
secondary to laryngeal and/or pharyngeal 
diphtheria. Seven died and five recovered. 


TABLE I.—TWELVE ADULT CASES REPORTED 
TO DATE 
Sex of Termina- 
Observer Patient Age Location tion 


Goodall (23) Female 18 Secondary Death 
Ewart and 
Hunt (28) 
Levinson (30) 
Lynah (13) 


Lynah (13) 


Secondary Recovery 
Secondary Death 
Secondary Recovery 
Probably 

primary Death 
Secondary Recovery 
Primary Death 


Female 32 
Female 50 
Female 24 
Male 30 


Female 35 


Lynah (31) 
Female 22 


Dupuy (26) 


MacCallum (25) Male 25 Secondary Death 
Place (21) Male ? Secondary Recovery 
Bly (27) Female 67 Secondary Death 
Toomey Male 28 Primary Death 
‘Toomey Male 23 Primary Recovery 
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CASE REPORTS 


C. O., male, age 28 years, en- 


Case 1. 
listed man, Medical Department, National 


detailed as ambulance driver 
(motor). Born of Scandinavian and Ger- 
man parentage. Height, 6 feet, weight 
about 180 pounds, robust, but below average 
There was sugges- 


Previous health, 


Army, 


muscular development. 
tion of lymphatic habitus. 
as far as was remembered, had been satis- 
factory and without any wasting ailment in 
recent years. Patient had never had diph- 
theria. The previous medical history had 
otherwise no bearing on the present illness. 
He was considered to have had no minor 
ailment immediately preceding the present 
illness. 


Present Illness —The patient returned 
from a tour of duty as motor ambulance 
driver at 2:00 p. m., Dec. 1, 1917, feeling 
his usual self. At 4:00 he felt a trifle 
queerly and rested on his bunk until 6:00, 
when he went to mess with accustomed ap- 
petite. After eating a satisfactory supper 
he remained in his quarters playing cards 
and smoking, but retired at tattoo (9:00 
p. M.) as he then felt a little more tired 
than usual. He slept well until 4:00 a. M., 
when he awoke feeling cold, but he had no 
rigor or semichill. He slept brokenly until 
6, then arose without definite discomfort 
and ate breakfast with relish. He reported 
to me for duty at 7:50 a. mM. Although I 
remembered having seen the man on only 
one or two previous occasions, I observed 
a marked pallor, and, despite his protesta- 
tions of feeling well, I told him he looked 
too ill to go to duty. A preliminary exam- 
ination, which included inspection of his 
pharynx, elicited chiefly a pulse rate of about 
124, a temperature of 101° F., and, seem- 
ingly, a somewhat shallow respiration of 
slightly increased rate. The and 
fauces, buccal mucosa, and anterior nares 
had all appeared quite normal and certainly 
presented nothing to arrest the attention. 


tonsils 
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Marked pallor, the first sign noticed, was 
then observed to be suffused with a tinge 
of cyanosis. The heart was clearly not de- 
compensated, although rapid and weak, and 
there was no evidence of acute dilatation of 
the stomach or gastric distress. There had 
been no history of traumatism. The abdo- 
men nowhere showed tenderness or rigidity. 
Stethoscopic examination of the chest 
yielded barely audible sounds of an extreme- 
ly irregular, bizarre character, chiefly 
whistling, and bronchial rales. Percussion 
of the thorax excluded the existence of a 
wet pleurisy. Feeling assured that the man 
was seriously ill, although he admitted to 
only some sense of muscular weakness, 
“shakiness,”’ and a little difficulty in clear 
vision at near distances, I decided to re- 
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examine his throat, although it certainly had 


looked perfectly normal and without so 
much as a plug of mucopus coming from 
his nasopharynx. 

On re-examining his throat, I inserted my 
finger to his epiglottis, suspecting, from the 
sounds in his chest, some foreign body or 
painless lesion in a paralaryngeal sulcus, 
notwithstanding his retaining normal de- 
glutition and voice sounds. The maneuver 
to retract the base of his tongue and expose 
his larynx for inspection (under direct sun- 
light), which was momentarily successful 
(and showed nothing visible), caused him to 
cough and strangle violently. The cough, 
the first he had had, brought up a strip of 
false membrane about 2 cm. wide by 15 em. 
long, which I extracted manually. Contin- 
ued strangling and coughing brought up two 
more pieces of equal or slightly smaller size. 
The man, who was then cyanotic, pros- 
trated, and in a cold sweat, was wrapped in 
blankets and placed recumbent on a wheel- 
litter, on which he was sent at once (then 
about 8:15 a. M.) to a recovery room at the 
nearest ward. Recognizing the false mem- 
brane as almost certainly diphtheritic, espe- 
cially in view of the man’s apparent impend- 
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ing circulatory collapse, I sent it by orderly 
to the laboratory with request for immediate 
direct smear and report by telephone. I 
ordered all the available anti-diphtheritic 
serum to be sent to the ward, and notified 
the Chief of Medical Service. A _ positive 
Klebs-Loffler report was received, and, as I 
was primarily in an executive capacity at 
the Base Hospital, I turned the case over to 
the chief. 

All available — anti-diphtheritic 
(some 16,000 units) was given to the man 
(intramuscularly only) about 9:00 a. Mm. As 
the man was moved to the diphtheria isola- 
tion ward he was passed through the X-ray 
Department, and a_ stereoroentgenogram 
was made about 9:30 a. M. 


serum 


About 11:00 a. m., the patient commenced 
to cough up more membrane, gagging and 
strangling considerably. Although under 
the constant care of medical officers, the 
man died suddenly of acute cardiac dilata- 
tion, undoubtedly superinduced by a stran- 
gling spell, at 11:20 a. m., or exactly three 
and a half hours after he proposed going to 
duty. 

Necropsy the same day showed the 
trachea and all primary and _ secondary 
bronchi to be covered with a thick, glairy, 
translucent, non-hemorrhagic tenacious 
pseudomembrane. Long denuded areas rep- 
resented the site of the pseudomembrane, 
which was coughed up. The pseudomem- 
brane was about equally distributed between 
the two lungs, but there was a preponder- 
ance in the lower lobes. In the latter, most 
of the smallest bronchi showed a thin, glairy 
coating of fibrinous exudation. ‘There were 
no areas of acinus or bronchopneumonia. 
The pleural cavities contained a small excess 
of serofibrinous exudate and the pericardial 
sac proportionately more, about sixty cubic 
centimeters. Cultures from the heart wall, 
ventricular blood, liver, and spleen were all 
positive for Klebs-Loffler bacilli. The heart 
was in extreme diastole. 


The nasal sinuses, nasopharynx, fauces, 
tonsils, and larynx showed nowhere any en- 
gorgement or plastic involvement ; they were 
culturally negative for Klebs-Loffler bacilli. 
There were no subcutaneous or visceral 
hemorrhages except for numerous minute, 
subendothelial hemorrhages in the ventric- 
ular (cardiac) cavities. 

The stereoscopic roentgenogram showed 
an almost bilaterally equal, fairly uniform, 
feathery opacity throughout most of the 
chest but with greater density in a very wide 
central zone, the apices being virtually free 
from abnormal shadows, and the inferior 
borders almost so. The bronchial architec- 
ture was distinctly visible through the gen- 
eral feathery opacity. The heart was mod- 
erately dilated. 

The differential white count was normal, 
at least not characteristic, and the leukocyte 
count was about 13,000. The erythrocytes 
showed marked basophilic 
(stippling) but were otherwise normal. 


degeneration 


Case 2. 
age; student at business college. 
71 inches, weight 115 pounds, of Irish de- 


J. F., single, male, 23 vears of 
Stature 


scent, third of five children. 

The physical development had been com- 
promised since the third vear of life by ex- 
tensive infantile paralysis which left the pa- 
tient with a withered left arm, a weak right 
arm, and a paralytic type of chest, but with 
almost complete recovery in his lower limbs. 
There had been a light attack of influenza 
12 years earlier, but otherwise no acute ill- 
ness since childhood and no diphtheria. The 
tonsils, which had been chronically infected 
for many years, occasionally became sub- 
acutely inflamed and caused a moderate de- 
gree of secondary anemia. A tendency to 
catarrhal nasal sinusitis, manifest only in 
changeable weather, had only very slightly 
compromised nasal ventilation but, with his 
chronic tonsillitis, it had at times occasioned 
a non-productive cough. The latter, with 
his paralytic type of chest, had popularly 
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fixed on him the suspicion of pulmonary tu- 
berculosis. There was no evidence of an 
essential deficiency in diet. 
ment was that of a rural home adjoining a 
small town. Immediately prior to present 
iliness the patient had been physically depre- 
ciated by a motor drive, twice daily, of 35 


The environ- 


miles in addition to his school work. 

Present Illness —While attending school, 
patient sat next to a fellow-pupil who had a 
severe sore throat. There had been no diph- 
theria or other exposure in the town in 
which the patient resided. The illness be- 
gan Nov. 12, 1930. He first noticed a 
“tightness of the chest” as though he had a 
“deep cold on his lungs,” but without the 
least pain. He did not cough, and other- 
wise felt his usual self except that he noticed 
he was more sensitive to cold wind than 
usual (it was a windy day), but the young 
man did not have even a slight rigor or 
“creepy, chilly sensation.” He slept well 
that night after drinking a hot lemonade to 
“break up the tightness of his chest.” 

The following day he arose, feeling well 
enough to go to school. While cranking his 
automobile he found his mouth suddenly 
filled with large quantities of blood, some- 
thing that had never happened to him be- 
fore. He consulted a doctor, who gave him 
some medicine and advised rest, intimating 
his diagnosis was pulmonary tuberculosis. 

The patient remained at home, but ex- 
perienced a recurrence of hemoptysis late 
on the day he consulted the doctor and fre- 
quently in the following two days, with 
increasing weakness, hyperhidrosis, some 
feverishness, and loss of appetite, but with- 
out soreness of throat, hoarseness, difficulty 
in swallowing, or cough, except with he- 
moptysis. 

The following day, as the hemoptysis 
continued profusely and almost constantly, 
the physician whom he had consulted was 
summoned to the patient’s home. 
tor left some pills and advised sending for 


The doc- 


the priest as he anticipated a fatal outcome, 


and was understood to say he could do noth- 
ing for him. 

November 17, four days after the definite 
onset, | was summoned to patient’s home at 
noontime. 
expectorating large quantities of blood (but 
no membrane), was too weak to move from 


The patient was then constantly 


a semi-reclining position, had a fever of 
102° F., respiration of 26, great anxiety, and 
His nose and throat 
No headache or 
White 


Following mor- 


a tense pulse of 132. 
were absolutely negative. 
thoracic pain had been noticed. 
blood count was 11,500. 
phia (gr. 0.5) by hypodermic and an icebag 
to his precordium, the hemoptysis ceased ex- 
cept for blood-tinged sputum (without 
membrane). Seven hours later, after fluids 
had been forced, and morphia repeated, the 
patient was removed to the hospital for 
stereoscopic roentgenogram of chest and for 
A throat culture 
was made routinely but was anticipated by 
direct smear of pultaceous material that the 
patient was caused to cough up during the 


laboratory examination. 


process of inspecting his larynx, which 
showed no visible exudate. 

Laboratory Findings—Nov. 18, 1930, 
8:00 a. mM. Hemoglobin, 65 per cent; red 
blood count, 4,670,000; index, 0.8; white 
blood count, 7,500; segments, 67 per cent; 
stabs, 14 per cent; lymphocytes, 15 per cent; 
large mononuclears, + per cent. Throat cul- 
ture (taken 15 hours before) was negative 
(!) for diphtheria Antiformin 
preparation for tubercle bacilli was nega- 


bacilli. 


tive. Repeated swabs from the nose and 
throat were negative for diphtheria bacilli 
by culture and direct smear. 

November 18, the smear having showed 
immense quantities of diphtheria bacilli 
(Albert’s stain) and apparent absence of 
other organisms in the pultaceous material 
obtained from the trachea, the patient was 
given 30,000 units of diphtheria antitoxin 
intramuscularly and, 20 minutes afterwards, 
10,000 units intravenously, for quick effect. 
An additional 10,000 units were given in- 
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This amount 
was considered necessary in view of the im- 
pending circulatory collapse and the exten- 
siveness of the bronchopulmonary involve- 
ment as demonstrated by stereoscopic roent- 
genograms. 

The roentgenographic picture (Fig. 1) 


travenously 12 hours later. 





Case 2. Roentgenogram taken four and 
one-half days after first hemoptysis, or six days 
from probable time of onset. Posterior view, but 
reversed and viewed from in front. 


Fig. 1. 


was that of a hilus and proximal, to more 
or less distal, peri-truncal infiltration of 
density. A diffuse 
hazy to feathery appearance prevailed, with 


comparatively slight 
margins not so sharply defined as in the 
pneumonias and bronchopneumonias of 
pneumococcic and septic origin. 

In general, there was a tendency to radi- 
ate upward, laterally, and downward from 
the hilus, the latter two directions pre- 
dominating. This radiation in several direc- 
tions distinguishes the condition from oc- 
clusion of a bronchus by a foreign body. 

The centering of the density around the 
hilus and large bronchi, without outlying 
isolated areas of density, distinguishes this 
bronchopneumonia, met- 


condition from 


astatic malignant foci, multiple abscesses, 
etc. Either or both lungs may be affected, 
The comparative slight density was probably 
due to the fibrinous character of the exu- 
date. This latter contained less iron and 
chloride and phosphate salts of the alkali 
earth elements than does blood and the cel- 
lular infiltrates. 


No membrane or pultaceous material was 
brought up at any time following the injec- 
tion of the antitoxin. Improvement was so 
dramatic that no cardiac or respiratory 
stimulant seemed necessary, hence none was 
administered. Morphine (gr. % by hypo- 
dermic) was replaced by codein (0.5 gr.) 
every three hours by mouth. Hyperhidrosis, 
apprehension, and sense of thoracic constric- 
tion ceased within a few hours, cyanosis dis- 
appeared rapidly, and the appetite returned 
gradually. The cough became more persis- 
tent for two or three days, although the 
markedly (bright red) blood-tinged sputum 
was of small (slightly 
frothy), and easily raised. 


quantity, thin 


The temperature, which was 104° F. on 
admission to the hospital, and 103° F. just 
prior to administration of antitoxin, rose 
to 106° F. (with chill) one hour later. It 
dropped to 100° F. by the forty-eighth hour, 
and never afterwards rose more than one 
degree, thus excluding a co-existing broncho- 
pneumonia of pneumococcic, streptococcic, 
or related type. The respirations dimin- 
ished from 26 per minute before adminis- 
tration of antitoxin to 20 per minute by the 
thirtieth post-antitoxin hour. 

On November 19 the patient was removed 
to his home, still very weak and with a pulse 
rate of 130. Some precordial pain was no- 
ticed despite absolute bed rest. Insulin, 
units from 10 to 12, and about twenty-five 
grams of glucose (100 gm. of cheap candy ) 
were taken thrice daily for five days, twice 
daily for the next five days, and once daily 
for the next four days. 

After 10 days of absolute bed rest, the 
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patient was allowed up gradually, and was 
able to walk out-of-doors by the end of the 
following week. He was not, however, 
fully ambulatory until about December 10, 
about four weeks after onset. However, as 
considerable shortness of breath persisted 
noticeably, the patient was placed on strych- 
nine in fairly large dosage and Fowler’s 
solution in small dosage. Various combina- 
tions of these drugs, cod liver oil, and an 
iron tonic were employed intermittently and 
in generally decreasing dosage for the fol- 
lowing five months, as the patient came to 
office saying he felt the need of them, and 
experienced considerable benefit when he 
took them. 

By May, 1931, the patient had ceased to 
notice any shortness of breath on exertion 
and had gained 15 pounds in weight above 
pre-diphtheritic norm. 


SUMMARY 


A review of the literature clearly indicates 
the extreme rarity with which primary 
bronchopulmonary diphtheria in adults, 
without secondary laryngeal or faucial in- 
volvement, has been recognized and _ re- 
ported. 

Some cases of “laryngeal diphtheria” are 
Taking these 
cases and the unrecognized bronchopulmo- 
primary 


primarily tracheobronchial. 
nary cases into consideration, 
tracheobronchial diphtheria in adults is not 
so extremely rare as the paucity of literature 
on the subject would indicate. 

The obscure nature of the ailment, its 
rarity, and the lack of common knowledge 
concerning it makes early diagnosis unlikely, 
although not difficult when once suspected. 
As a little known cause of preventable 
deaths it should receive wider recognition. 

A rapidly developing toxemia of insidious 
onset, with pallor, bronchial obstruction, 
cyanosis, or other symptoms of impending 
circulatory collapse should, especially in the 
presence of abnormal auscultatory signs 





over the chest, lead to pseudomembrane in 
the bronchi being sought for by direct 
smear, expulsion (induced coughing), and 
by roentgenogram, despite absence of in- 
flammation or fibroplastic exudate in the 
fauces, nasopharynx, or larynx. 

As early diagnosis is of vital importance 
if life is to be saved, it is believed that roent- 
genologists should be especially acquainted 
with this condition and its radiographic ap- 
pearance. A large proportion of these cases 
will be recognized early by radiography 
rather than by cultural or bacterial inspec- 
tion methods, due to the negative aspect of 
the fauces, larynx, and nasopharynx. 

A chronic type of diphtheritic tracheo- 
bronchitis has been described by others. 

The prognosis is extremely grave, vir- 
tually fatal for fulminating cases, but, for 
those of moderate virulence, the prognosis 
is slightly better than for laryngeal diph- 
theria of like virulence, provided a correct 
diagnosis is established within three or four 
days of onset. A single massive dose of 
antidiphtheritic serum should be immediate- 
ly given, partly intramuscularly and partly 
intravenously, and the heart is supported by 
absolute rest, insulin, and suitable cardiac 
stimulants, both primarily and also during 
the period of delayed cardiac deterioration. 

Two cases, both in young adult males, are 
reported; one of the fatal fulminating type, 
and one of intermediate virulence, with re- 
covery following the employment of only 
antidiphtheritic serum in large dosage in- 
tramuscularly and intravenously, and insulin 
and glucose to support the heart. 
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ROENTGEN-STEREOSCOPY'’ 


A REVIEW OF ITS PRESENT STATUS 


By H. A. JARRE, M.D., Detroit, MicHiIcANn, and O. E. W. TESCHENDORF, 
CoLoGNE, GERMANY 


DISCUSSION of roentgen-stereos- 

copy and some of its phases may 

seem rather unnecessary; no Ameri- 
can roentgenologist doubts the advantages to 
be derived from the study of stereo-roent- 
genograms. A vast literature covers the sub- 
ject from many angles; to the well-informed 
observer it is even evident that frequently 
great over-emphasis is placed upon the 
esthetic satisfaction of the tridimensional 
impression, especially by many a clinician 
using roentgenograms rather casually to the 
point of refusal of any non-stereoscopic pro- 
jection, no matter how instructive it may be. 
Nevertheless, the student of this subject is 
all too often impressed by the lack of knowl- 
edge of the basic physical principles of 
stereoscopy and particularly of roentgen- 
stereoscopy on the part of radiographers and 
physicians, especially the younger ones. In 
consequence, shortcomings of the method, 
which cannot be denied, are entirely over- 
looked and, consequently, erroneous results 
are obtained, which reflect badly on the sys- 
tem and the diagnostician who, without be- 
ing aware of its fallacies, employs this 
method. 

The objects of this dissertation shall be: 
(1) <A brief résumé of the differences be- 
tween visual or photographic and roentgen 
images and corresponding stereoscopy, lead- 
ing to the conceptions of subjective and 
objective roentgen-stereoscopy; (2) a dis- 
cussion of the mistakes most frequently en- 
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countered in technical procedures and the 
resulting visual errors; (3) technical sug- 
gestions. 

It is well known that quite a few individ- 
uals are unable actually to see stereoscopic- 
ally. Pordes emphasized the importance of 
this fact for the study of roentgen-stere- 
ograms. [mmetropic or isometropic per- 
With 
increasing myopia monocular vision becomes 


sons normally use binocular vision. 


the rule, at least for relatively close dis- 
tances, and the non-participating eve be- 
comes somewhat amblyopic. 
ing anisometry (difference in the refraction 
of both eyes), the incidence of monocular 


With increas- 


vision increases considerably as does also 
amblyopic degeneration of the eve which is 
physiologically and optically inferior. How- 
ever, we may eliminate detailed discussion 
of these facts from closer consideration in 
this paper, merely keeping in mind that one 
may frequently find persons unaware of 
their more or less exclusively monocular 
vision, who are easily deceived by attempted 
observation of stereo-roentgenograms. 

Recognition of tridimensional relationship 
is based upon primary and secondary fac- 
tors. 


PRIMARY FACTORS: ACCOMMODATION AND 
CONVERGENCE 


Accommodation is a function of each in- 
dividual eye which by active variations of 
the curvatures of the refracting lens, espe- 
cially its anterior surface, varies the focus- 
sing distance of this “camera”; thus it pro- 
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duces a sharp image of objects at varying 
distances and conveys the knowledge of 
these differences to our mental conception. 
Wundt, in 1862, published the following 
data concerning the rdle of accommodation 
for the recognition of depth: 





RECOGNITION OF VARIATION OF DISTANCES 
BY ACCOMMODATION 


' Recognized threshold distances of 
Distance of a thread 











from the eve Approximation Removal 
(cm.) (cm.) (cm.) 
250 ——-- © 12 
200 8 12 
100 8 11 
80 5 7 
40 4.5 4.5 





Wundt concluded that by accommodation 
alone absolute distances could not be judged 
at all; approximation and removal, however, 
could be recognized with certain limits. 
Convergence is the result of the co-operation 
of both eyes which observe identical sub- 
jects from different viewing points—paral- 
lactic observation. The angle enclosed be- 
tween the axial rays of the individual view- 
ing beam (viewing line) is greater, of 
course, for close objects than for distant 
ones. This angle normally ranges from 0 to 
15 degrees. It must also vary individually 
somewhat with different pupillary distances, 
which averages 6.5 centimeters. Wundt also 
published the following data concerning 
thresholds for recognition of distance by 





convergence (plus accommodation ). 





RECOGNITION OF VARIATION OF DISTANCES 
BY CONVERGENCE 
Recognized threshold distances of 
Distance of a thread if 
from the eyes Approximation Removal 
(cm.) (cm.) (cm.) 
10 3 
150 3 
110 4 
2 
1 


- 
J.) 


re) 
__ 50 


He concluded from his investigations that 
by our ability of convergence (plus accom- 
modation), without any secondary help, we 
are unable to correctly judge distance, but 
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changes in distances can be recognized quite 
well. 

These important primary factors are of a 
purely physical nature and will apply equal- 
ly to roentgen- and photo-stereoscopy. They 
are individual invariables, entirely beyond 
our control. Their importance and accuracy, 
as shown, are limited. 


SECONDARY FACTORS 


In some respects photographs (visual im- 
ages) and roentgenograms are principally 
different records and these differences enter 
materially into the recognition of space. 
Photographs depict surfaces, while roent- 
genograms depict more or less transparent 
or intransparent objects, the degree of 
roentgenographic transparency depending 
upon atomic weight and thickness, neither 
one of which is in a simple relationship to 
tridimensional shape and size. 

In photographs, objects pictured sharply 
are recognized as located closer to the ob- 
server than those delineated less clearly. 
The reverse holds true for roentgenograms, 
as objects close to the film, that is, distant 
from the observer, cast more clearly defined 
shadows than those distant from the film 
and closer to the observer; and as clear-cut 
roentgenographic demonstration depends to 
a great extent on the density of the various 
points of a roentgenogram, it becomes ap- 
parent that definition must be an unreliable 
factor for evaluation of topographic rela- 
tionship as well as of size and shape. 

In the cases of visual observation and 
photographs we realize that certain objects 
obscuring others must be located closer to 
us than the obscured. A similar conclusion 
cannot apply to roentgenograms ; a dense ob- 
scuring shadow may be located anywhere 
within the projecting beam. Consequently, 
entirely intransparent objects, for instance, 
metals and their salts, regardless of their 
location, usually appear in roentgenograms 
as homogeneously structured two-dimen- 
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sional planes—silhouettes. They obscure all 
other objects covered by the corresponding 
portions of the image-producing beam, but 
no simple relationship exists between these 
silhouettes and the objects casting them. 





t 








Semi-transparent large objects of homoge- 
neous consistency, on the other hand, permit 
of demonstration and recognition of their 
borders, but their internal space, structure, 
and surfaces are not observed, and a plas- 
tic impression—for instance, of a heart, dia- 
phragm, liver, or kidneys—may not be antic- 
ipated. They will always appear as flat 
discs, unless their lumina are made opaque. 
This, of course, applies also to all other in- 
sufficiently demonstrated detail, including 
such as may be image-producing in uni- 
directional projections only or may assume 
quite discrepant shape with parallactic pro- 
jection. Orientation within photographs is 
facilitated considerably by course, shape, in- 
tensity, and gradation of lateral shadows; 
such aid is entirely lacking in roentgeno- 
grams. Geometric and air-perspective are of 
considerable importance for our orientation 
in space and in pictorial images; in roent- 
genograms these factors are entirely missing. 

In this connection it should also be men- 


ROENTGEN-STEREOSCOPY 141 


tioned that stereo-roentgenograms as yet 
cannot be obtained simultaneously with one 
single exposure and that, consequently, tech- 
nical efforts are spoiled not infrequently by 
changes in location and shape of the object 


> 


b 














hae i 7 


Fig. 4. 


a 466 4444 
Fig. 3. 

under investigation. Detail of roentgeno- 
grams is less sharply depicted than that of 
photographs on account of inherent charac- 
teristics of the projecting focus, the use of 
intensifying screens, and the presence of sec- 
ondary radiation. Contrast of roentgeno- 
grams, on the other hand, is usually much 
greater than that of good photographs, not 
to the advantage of the record produced, as 
this will always contain under- and over- 
exposed parts; as a result the continuity 
and plasticity of roentgenograms are much 
impaired, especially when contrasts are par- 
ticularly pronounced. (The latter fact is re- 
sponsible for quite a few failures of roent- 
gen-stereoscopic observations. ) 

It is evident that all these secondary fac- 
tors mentioned belong to the realm of phys- 
iologic optics. In this field empiric experi- 
ence undoubtedly competes with objective 
physical observation. Unquestionably when 
observing roentgenograms we are confront- 
ed with records for the observation and 
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evaluation of which all these latter factors 
are of rather insignificant importance. We, 
therefore, have to rely chiefly upon observa- 
tion and recognition based on primary fac- 
tors only. As roentgen-stereoscopy thus is 








dominated by factors of purely physical na- 
ture, one should consistently attempt to com- 
ply strictly with well-defined simple physical 
laws when producing — stereo-roentgeno- 
grams, and also during their study. It is not 
to be denied that subjective stereoscopic im 
pressions can be obtained from pictures 
which by no means fulfill correct physical 
requirements. Our optic apparatus does not 


hecome aware of even gross distortions. 


Helmholtz, the great physicist, supposedly 
remarked once that an apprentice who dared 
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deliver to him as poor an optical instrument 
as our eye, deserved to be discharged. Ex- 
perience and acquaintance with objects 
make us overlook apparent mistakes and 


create the illusion of correct shape. As 























soon as measuring devices are introduced 
into such images, the disproportions become 
apparent, Consequently our aim should be 
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correct objective stereoscopy, which not only 
creates an esthetic impression or a deceiving 
illusion but permits of exact, when neces- 
sary, measuring evalution of the records 


secured. 


TECHNICAL CONSIDERATIONS FOR 


ROEN TGEN-STEREOSCOPY 


GENERAL 


Ordinarily, when stereo-roentgenograms 
are made, the radiographer merely makes 
two films, displacing the tube an arbitrary 
distance between the two exposures. Other 
usually little considered. 


conditions are 
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Rarely is it noted how the films later should 
be inspected, nor are the displacement of 
the tube and the distance between focus and 
films arranged in accordance with conditions 
prevailing during later inspection of the 
films. This leads to representations which 
are spatially incorrect. One should attempt. 
however, to make each stereoscopic image 
correspond with angles and distances to the 
object under investigation, so that one may 
have not only images correlating space when 
observed in the customary manner, but im- 
ages which may at any time be used for ex- 


i 
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act spatial determinations. We, therefore, 
strive for so-called tautomorphic images and 
are satisfied with homoiomorphic images 
only when for specific reasons the tautomor- 


phic representation is less advantageous. 
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of the tube, therefore, should be from 65 to 
66 mm. (2.55 to 2.6 inches). 

3. The central or axial ray in each ex- 
posure must strike the film at right-angles 
from the tube and the point of incidence 























Fig. 12-A. Stereoskiagraph of Hasselwander. Note marks of axial rays, 


and measuring device in rear. 


We shall first consider the conditions re- 
quired for the production of a tautomorphic 
image, that is, of an image which accurately 
corresponds to the object in all angles and 
dimensions. For this, the following rules 
are specifically important. 

1. Observation should take place at a 
distance equal to that used during exposure 
(or vice versa). 

2. The distance of the tube-shift should 
correspond to the pupillary distance of the 
observer (slight differences in the pupillary 
distances of different observers are of rela- 
tively little practical importance). In the 
case of determination of measurements the 
discrepancies produced by such differences 
can be calculated easily. The average shift 


must be marked. In case other angles are 
used, the degree and plane of inclination 
must be noted, so that it may be reproduced 
during observation by proper angulation or 
inclination of the illuminated films. During 
observation of the films these marks must be 
arranged in such a way that the central ray 
from the eye of the observer falls at a right- 
angle to this mark. The fact that this ray is 
reflected in a mirror stereoscope does not 
change this condition, which is easily met by 
markers on the illuminated surfaces of the 
viewing apparatus. The marks of the axial 
rays on the films have then to be coincident 
with those on the illuminators. Even though 
the proper placement of the pictures is much 
facilitated, such markers are missing in most 
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Fig. 12-B. Sighting device for axial rays in the 
Hasselwander stereoskiagraph. 


viewing apparatus. Later on we will de- 
scribe the stereoscope designed by Hassel- 
wander which is equipped with such markers. 

4. It must be noted on each film for which 
eye it is to be used in the viewing apparatus. 
That is, the film taken with the tube shifted 
to the left must be viewed with the left eye; 
the one taken with the tube shifted to the 
right must be viewed with the right eye. 

5. Care must be taken that the films are 
observed in the same direction in which they 
were exposed. If, for instance, during a 
thorax exposure, the subject leans with his 
chest against the cassette, the film must be 
so adjusted that an impression is produced 
as if we were looking into the chest from 
behind (ortho-stereoscopic image). If we 
were to view the films reversed, the result 
would be a pseudo-stereoscopic image. We 
shall explain this later on. When a mirror- 
stereoscope is used, the films must be set up 
with reversed sides to compensate for the 
reversal produced by the mirror. This, how- 
ever, holds true only for two-mirror stereo- 





7} 
Q 


13. Beyerlen’s stereo-orthodiagraph. 


Ss: 


scopes like those suggested by Wheatstone. 
In the case of four-mirror stereoscopes, the 
reversal is, of course, corrected by the sec- 
ond reflection. 


MOST FREQUENT AND IMPORTANT DISTOR- 
TIONS OF THE STEREOSCOPIC IMAGE 


Frequently, x-ray workers do not know 
the meaning of the terms ortho- and pseudo- 
stereoscopy, nor do they realize the possibil- 
ities of distortion through inaccurate work- 
ing. Anyone can get an idea of these con- 
ditions by making a cube of wire and ob- 
taining stereoroentgenograms of it. In case 
of tautomorphic stereoscopy, the resulting 
image must again be a cube. Most persons 
would be considerably surprised to see quite 
different images produced whenever the 
conditions of exposure and observation men- 
tioned above are not fulfilled. This leads to 
misconceptions which may be so misleading 
that absolutely mistaken relationships may 
be construed eventually in a human body. 

The principal sources of errors will be ex- 
plained by means of a few geometric figures. 
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1.—ORTHOSTEREOSCOPIC IMAGE 
Figure 1 shows a square ABCD of which 
two images are produced by the lens(es) 


C, and C,. These images, with the points 
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which are the corners of the original square. 
We can, therefore, also regard the images 
asd 3b3c, and a,b,c, as stereoscopic pictures, 
It is practically immaterial whether we base 





Fig. 14. 


Reaves radiograph-scope. 


Note possibility of simulta- 


neous angulation and inclination of illuminated film-carrying sur- 


faces. 
The instrument has first 
chromatic illumination, 


Films are centered by self-adjusting double duplex curtains. 
surface 
but is not equipped with a measuring de- 
vice. (Illustrations by courtesy of Radiograph-scope Co., 


mirrors, binocular lenses, and 


Successor 


to the Reaves Instrument Shop, Greensboro, N. C., U. S. A.) 


indicated in the figure, may correspond 
either to a photographic plate or to the ret- 
If we draw straight lines from 
ABCD through 


to the basic plane, 


ina of the eye. 

the corners of the square 
the points C, and C, 
we find the images c, b, d, a and cod2bea2. 
We now assume a semi-transparent glass 
plate placed at the same distance from C, 
as the basic plane, but in front of 


then 


and C, 
these two points. 
formed on this plate, adbc (left), and abdc 
(right ). 
with the points a,d3,b,c, and C, 
the extensions of corresponding connecting 
lines will intersect in the points 4, B, C, D, 


Two images are 
If we now connect the point C, 
with a,b,d4C,, 


our observations on these stereoscopic pic- 
tures or on the images on the retina or on 
In the 
following we have chosen the latter case for 
therefore, we 


the photographic plate, respectively. 
convenience. From now on, 
shall reverse the procedure originally de- 
scribed and begin our line of reasoning on 
the basic plane. 


2.—PSEUDO-STEREOSCOPIC IMAGE 


In Figure 2 the two individual images 
c,b,d,a, and codsb.a2 have been exchanged, 
that is, the picture originally on the left has 
been moved to the right on the other. If we 
now connect the points c.d,b.a, with Cy and 
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extend these lines into the space beyond C,, 
and if we do the same thing with the points 
c,b,d,a, and C2, each two corresponding lines 
intersect in points A, D, C, and B. Con- 
necting these points, we do not find a square 
but a rhomboid. The sides turned towards 
the refracting points C, and C, appear short- 
ened, and those turned away appear elon- 
gated. We find further that, although point 
4 is still on the left and C on the right, 
points ) and B have exchanged their rela- 
tive positions. A pseudo-stereoscopic image 
has been formed which does not any longer 
represent the same figure as that produced 
by the orthostereoscopic image. It has be- 
come flattened in front, extended towards 
the back, and it has also been distorted lat- 
erally. 

*“MIRROR- 


3.—THE PSEUDO-STEREOSCOPIC 


SCRIPT” IMAGE 


Another form of pseudo-stereoscopy may 
be produced in a different manner. It is pos- 
sible to reverse each one of the individual 
images. In the case of photographic plates, 
we could turn the glass sides towards us in- 
stead of the emulsion sides. This case is 
shown in Figure 3. In the basic plane the 
picture originally on the left in Figure 1 is 
still on the left, and the other is still on the 
right, but each individual image is so turned 
that in the left picture the point a, and in 
the other the point a, is now on the left in- 
stead of on the right side. If we now again 
connect a,d,b,c, with C, and extend these 
lines beyond C,, they will intersect the cor- 
responding extensions of asC2, b2C2, deCo, 
C2, in the points C, D, A, and B. If we 
connect these points we find a similarly dis- 
torted figure as that in Figure 2, only, the 
image has been extended still farther back- 
wards. In this image, furthermore, 4 is no 
more on the left but on the right side, while 
C is on the left instead of on the right. 
Again, 1) has come forward and B has re- 
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ceded. The image is now a pseudo-stereo- 
scopic “‘mirror-script” image. 


4.—THE SIMPLE ‘‘MIRROR-SCRIPT”” IMAGE 


There is also a possibility of producing a 
simple “mirror-script” image (Fig. 4). 
This takes place when the whole basic plane 
containing the two partial figures is re- 
versed, so that again the glass takes the po- 
sition of the emulsion, but so that at the 
same time the right figure is placed on the 
left and vice versa. This may also be pro- 
duced by applying the two individual re- 
versals of Figures 2 and 3 at the same time. 
In this manner the right individual image is 
placed on the left side of the basic plane, in 
such a manner that the points are arranged 
in the sequence az,b.d,c. while the original 
left partial figure is reversed to the right 
with the sequence a,d,b,c,. If we now con- 
nect these two groups of points with C, and 
C2, respectively, and extend these lines be- 
yond C, and C,, the corresponding lines in- 
tersect in the points C, B, 4, and D. As in 
the original figure, B is in front and PD in 
the back, while C now is on the left, and 4 
on the right. We have, therefore, produced 
a “mirror-script’”’ stereoscopic image. Front 
and back are in their true relative position, 
but left and right have been reversed. 

The illustrations given here demonstrate 
plainly the necessity of correct marking of 
the individual images during the exposure 
so that it is possible to place them correctly 
in the stereoscope, and to eliminate the pos- 
sibility of confusion as to the relative or ab- 
solute position of the two films. 


5.—THE MODEL(ING) EFFECT 


Changes in the image may be produced by 
still other means. First, we should like to 
discuss the modeling effect. For this pur- 
pose we begin with Figure 5 in which a 
square similar to that in Figure 1 is shown. 
In Figure 6, the two individual images have 
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been separated so as to double their original 
distance in the basic plane. The distance 
between C, and C, has also been doubled. 
In the same manner the distance between the 
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C, and C, the resulting image appears 
changed; it is the greater, the greater is the 
distance. The dimensions of the image are 


changed. 





Fig. 15-A. Potter-Bucky diaphragm for use in erect pos- 


ture, especially for stereo-projection of the skull. 


(De- 


signed by Teschendorf, built by Siemens-Reiniger-Veifa, 


Berlin.) 


two stereo-pictures on the semi-transparent 
plane is double that found in Figure 5. If 
we now draw the respective connecting lines 
as in the previous figures, we again find the 
points of intersection A, B, C, and D. If we 
connect these points, we again have a square 
(Fig. 6); this square, however, has four 
times the area of that shown in Figure 5. 
We can also imagine a reversal of this pro- 
cedure, and we might reduce the distance 
between individual images and that between 
points C, and C, to one-half of the original 
distance. In this manner we would get a 
square with one-fourth of the original area 
(for example, going from Figure 6 to Fig- 
ure 5). We find, therefore, that by chang- 
ing the distance between the two focal points 





However, if the shifts of the individual 
images and of the focal points are absolute- 
ly uniform, the resulting figure is always a 
square again. The assumption is in this case 
that the connecting lines drawn have the 
same angles to the basic plane as in the orig- 
inal figure. In this manner the image is 
changed only in dimensions but not in an- 
gles. This phenomenon is called the model 
(ing) effect. 


6.—THE SIGNIFICANCE OF THE AXIAL RAYS 


Something still different happens when 
the angles between the connecting lines and 
the basic plane are changed. For this con- 
sideration we erect two verticals on the ba- 
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sic plane of Figure 7. The conditions are 
similar to those in former figures, except 
that the square has to be made smaller—by 
reason of the sizes of the reproductions, 

















which are not given in true proportion. 
Again we have the individual figures c,b.d,a, 
and c.d.b,a, in the basic plane. In the next, 
Figure 8, the distance between C, and C» 
is the same, but the basic length is reduced 
to nearly half of the original, or, in other 
words, the viewing angles for each film are 
reduced. Again, we draw the connecting 
lines as before. The resulting image shows 
great distortion and enlargement, being a 
quadrangle instead of a square, and appear- 
ing to be extended towards the front and 
even more towards the back. 

This figure shows how important it is to 
maintain the same angles during the ex- 
posure of the films and during observation. 
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This can be done with the axial rays marked. 
These axial rays correspond to the vertical 
drawn in Figure 7 from C, and C2, respec- 
tively, onto the basic plane. We see instant- 






Fig. 15-B. Potter-Bucky diaphragm 
unit, particularly adaptable for use 
in all kinds of cranial projections. 
(Designed by F. J. Hodges, M.D., 
University of Michigan, Ann Arbor; 
built by the Kelley-Koett Manufac- 
turing Company of Covington, Ken- 
tucky.) Note flexibility and auto- 
matic focussing of this device which 
is wall-mounted and requires little 
space. 


ly that the axial rays have an entirely differ- 
ent direction in Figures 8 and 7: while they 
pass outside of the image in Figure 7, 
they run right through the image in Fig- 
ure 8. 


7.—TELESTEREOSCOPIC DISTORTION 


Still another type of distortion is pro- 
duced when the films are viewed at too short 
or too long a distance. For this purpose we 
compare Figure 9 (exactly like Figure 1) 
and Figure 10. In the latter the distances of 
the basic plane and of the semi-transparent 
screen to C, and C, have been reduced to 
one-half. Under such conditions we produce 
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a figure ABCD which appears at shorter 
distance than the original, and which has 
the shape of a transverse rhombus. The re- 
shown in 


sult of the reverse process is 


Figure 11. 
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tation are not as simple as this author as- 
sumes. The figures demonstrate, however, 
that a true spatial representation cannot be 
produced under such circumstances if the 
films are viewed in an ordinary stereoscope. 





Fig. 
side. 


We have drawn these figures especially 
because it is often assumed that it does not 
matter whether or not x-ray stereoscopic 
films are viewed from a distance different 
than that used during the exposure. The 
opinion is quite general that it is of no con- 
sequence when exposures are made at a 
great distance, with a long tube shift, and 
then examined at a shorter distance and 
with a narrower pupillary distance. A com- 
parison of the figures shows, however, that 
distortions may easily appear in this case, in 
which the errors may be combinations of the 
different possibilities discussed above. The 
influence of these errors may be additive as 
well as subtractive, the latter if the tube 
shift is chosen in a certain proportion to the 
exposure distance. Diocles has suggested 
the proportion 1:10. For example, accord- 
ing to Diocles, films made at 80 cm. distance 
should be taken with a tube shift of 8 cm., 
and for others taken at a distance of 120 
cm. the tube shift should be 12 centimeters. 
However, conditions for exact represen- 


16. Stereo-views of optic foramen and petrous bone of same 


Roentgenograms of the human body, taken 
in this manner, do not appear as much dis- 
torted as might be concluded from the fig- 
ures, because inaccuracies are not easily no- 
ticed in the curved surfaces of the body as 
long as no means of measuring are en- 
ployed. Where it is necessary, however, to 
obtain accurate measured localization, it is 
important to choose exposure conditions in 
such a manner that they correspond accu- 
rately to the viewing conditions, so that a 
tautomorphic image is produced. 

It is impossible to discuss all other errors 
which may enter into the production of 
stereoroentgenograms. One observed occa- 
sionally is that the film container for one ex- 
posure is not in the same plane as that for 
the other exposure; this also produces dis- 
tortion. 

VIEWING DEVICES 


The lesson to be drawn from the above 
theoretical explanations is this: For an ob- 
server who has a pupillary distance of 6.6 
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cm., the stereoroentgenograms are to be 
taken with a tube shift of 6.6 centimeters. 
Besides, he must use a stereoscope in which 
the eye may be placed at the same distance 
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urements by means of a luminous mark. In 
this instrument the two illuminated planes 
over which the films are fastened with 
spring clips are movable on two tracks so 





Fig. 17. Oblique projection of the petrous bone and mastoid 
distant (not in contact) to film. 


from the film as the tube focus was from the 
film during exposure. If the 
genograms are taken with a Potter-Bucky 


stereoroent- 


diaphragm, exposure and viewing distance 
should be adapted to the radius of the par- 
ticular diaphragm used. The stereoscopes 
most generally used to-day are based on the 
principle of the Wheatstone mirror stereo- 
scope. Some have the disadvantage that the 
distance of the films from the mirrors is 
fixed, while it should be variable to allow for 
adjustment of the distance to that prevail- 
ing during exposures. Furthermore, most 
of these viewing instruments do not have 
any devices for the centering of the axial 
rays. Only when the central rays of our 
eves or the axial rays fall at right-angles 
onto the films in the points marked during 
the exposure is it possible to produce a spa- 
tially correct image which can be meas- 
ured. The “Stereoskiagraph’” of Hassel- 
wander (manufactured by Dr. Sendtner, of 
Munich) may serve as an example of a 
Wheatstone mirror stereoscope equipped for 
accurate observation and stereoscopic meas- 


that they may be correctly adjusted to prop- 
er distance. The stereoscope is equipped 
with marks on the tracks for certain dis- 
tances and a centering device by means of 
which one may check the proper distance. 
On the illuminated planes carrying the films 
two points are marked which must be coin- 
cident with the marks of the axial rays on 
the exposed films. In addition to this the ap- 
paratus is equipped with a sighting device 
which is used for proper alignment of eve 
and films, especially during measuring. Be- 
tween the mirrors and the illuminated planes 
is placed a glass plate at the end of a box- 
like cover on which a small circle is marked: 
through this the corresponding base point of 
the axial ray is sighted. If we look into the 
stereoscope, therefore, we adjust it first so 
that for each eye the corresponding axial 
ray point falls into the center of the circle. 
The image obtained is tautomorphic, pro- 
vided the conditions during exposures were 
accurate. For measuring of the stereoscopic 
image, has constructed a 
small apparatus carrying a luminous point- 


Hasselwander 
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shaped mark. It is a small electric incan- 
descent lamp, adjustable in height, of which 
only a point is uncovered, and which can be 
rolled on a special track. As the mirrors in 
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eoscopic films unless special devices are 

used to compensate for distortion and bring 

long distances within reach of the arm. 
With the stereo-orthodiagraph (Fig. 13) 





Fig. 18. Acoustic meatus and mastoid—similar to a Law 


projection (gun-shot injury). 


the Hasselwander apparatus are semi-trans- 
parent, the luminous point may be seen 
through them. Thus the stereoscopic image 
appears to the observer not at the ends of 
the apparatus but directly in front. The lu- 
minous index visible through the mirrors ap- 
pears to be in the spatially visible image and 
can be moved around in this image at will 
to any point which may be of special inter- 
est. Vertically below the luminous mark is a 
pencil operated by a lever; with it, one can 
produce marks and drawings on paper. Any 
position of the luminous mark may, there- 
fore, be recorded on a chart. In this manner 
whole cross-sections may be drawn through 
the body, traced and measured. With such 
equipment and under proper procedures it 
is possible to measure the stereoscopic image 
with an accuracy of 1 millimeter. Kohnle 
recently checked carefully on the accuracy 
of this method. 

However, telestereoscopic films cannot be 
evaluated with the Hasselwander apparatus 
—the distance would be too great to be 
reached with the luminous mark. In gen- 
eral, it will be difficult to evaluate telester- 


built by Beyerlen, an apparatus also used in 
Germany, it is possible to evaluate not only 
films which are seen tautomorphically, but 
also those which are seen homoiomorphical- 
ly, that is, incorrectly as far as spatial rela- 
tions are concerned. In the present models 
of this device, however, the accuracy of the 
measurements does not completely approach 
that obtained with the Hasselwander appa- 
ratus, but because the apparatus deserves to 
awaken great interest on account of its prin- 
ciple, it is described briefly. This instrument 
makes possible spatially correct viewing 
with normal pupillary distance for exposure 
distances up to 1 meter. It also enables one 
to measure telestereoscopic films. The dis- 
tortion eliminator is built on the following 
principle: The shadow of the measuring 
wire or of the measuring point (index) is 
projected onto the two individual images by 
two lamps. These two lamps throw cones 
of light onto the films corresponding to the 
cones of x-rays during the exposure, and 
under these conditions also show the shadow 
of the measuring index. The further the 
two lamps are moved apart, corresponding 
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to the tube shift, the further the shadows of 
the measuring wire separate on the two 
films. In this manner it is easy to produce 
the same parallactic difference used during 





the impression of a disc instead of a body. 
This is partly the result of its motion. In 
order to produce greatest accuracy, it is 
often desirable to use different equipment 





Fig. 19. Axial view of the cranial base. (Metastasis of a carcinoma 
of the parotid may be noted in right base.) 


the exposures. It is further possible to 
measure with this 
shadow without actually viewing the ster- 
This is an advantage for 
persons who are not able or experienced to 
view stereoscopic images. Corresponding to 
the suggestion by Diocles and inasmuch as 
the stereo-orthodiagraph is independent of 
the pupillary distance, Beyerlen suggests the 
proportion 10:1 for exposure distance and 
tube shift (shift = 1/10 of the exposure- 
distance). 


stereoroentgenograms 


eoscopic image. 


REMARKS CONCERNING SOME OF THE RADIO- 
GRAPHIC APPARATUS 


In many respects equipment should be 
adapted to the requirements stated. It is 
especially important in some instances to 
change films rapidly. If an organ moves in 
the interval between the two exposures, the 
resulting image will be spatially incorrect. 
Through the motion a pseudo-parallaxis 
may be produced which prevents a three- 
dimensional impression or simulates faulty 
shapes. For example, the heart often gives 





for various purposes. For stereoscopic chest 
work, for instance, breathing between ex- 
posures is not permissible and each exposure 
preferably should be obtained at the same 
phase of the cardiac cycle. 

For skull and sinus work one of us 
(Teschendorf) has designed a special Pot- 
ter-Bucky diaphragm-unit which is similar 
to, but more limited than, the one built in 
the United States by the Kelley-Koett Co. 
at the request of F. J. Hodges, M.D., Pro- 
fessor of Roentgenology at the University 
of Michigan, Ann Arbor (Figs. 15 and 16). 
It will hardly be possible nor is it necessary 
to install special stereoscopic apparatus for 
all purposes in smaller departments, where 
most of the work can be done with simple 
home-made equipment. The ideal—obtain- 
ing both exposures simultaneously as at- 
tempted experimentally by various methods 
of “Raster” or grid-stereography—is not 
realized in practical roentgenology. 





FURTHER TECHNICAL SUGGESTIONS 


While generally stereoroentgenograms 
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are made in projections practically identical 
with plain single views, it can be demon- 
strated with certainty, however, that differ- 
ent principles of projection are more advan- 
tageous. Obviously, for instance, typical 
lateral views of the skull (and also of other 
parts) produce superimposition of symmet- 
rical structures. We hope to eliminate by 
such projection quite a few sources of con- 
fusion and simplify the study of such rec- 
ords. In reality we are the victims of an il- 
lusion, which becomes quite apparent when 
we try to decipher stereograms, obtained in 
the same manner; we have difficulties in 
visual separation of the superimposed shad- 
ows of the two symmetrical sides and cannot 
obtain reliable information concerning the 
basal fossze of the skull. While striving for 
elimination of confusing complexity, we 
limit greatly the possibilities of information 
and defeat the purpose of stereoscopy. Spa- 
tial visualization improves with increasing 
number of delineating lines, planes, and dis- 
tinguishable points. Therefore, one should 
digress from time-honored routine proce- 
dure and systematically employ oblique pro- 
jections, which prevent superimposition and, 
instead, separate corresponding symmetrical 
structures onto different parts of our films. 
Thus, spatial conception and evaluation be- 
come much superior. This principle of ob- 
ligue projection may be applied in two 
ways; one may tilt the objects in suitable 
manner and maintain rectangular relation- 
ship between beam and film, realizing also 
the possibility of limited longitudinal or lat- 
eral shifting of the axial ray to produce ad- 
vantageous projections of particular planes, 
or one may employ certain well defined an- 
gles of inclination of beam to films, thus 
again striking the objects obliquely. This 
latter method lately has been emphasized 
again by Koch and Koehnle, in Cologne, 
Germany, but it should be remembered that 
its value was recognized by Reaves with the 
construction of the Reaves ‘“radiograph- 
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scope,” which permits of easy reproduction 
of any kind of angulation and inclination 
used for correct viewing of stereoroentgeno- 
(With the 
use of this method, inclination and angles 
should be noted distinctly on the films, so 
that they may be reconstructed properly for 


grams secured in any manner. 


viewing purposes without distortion. The 
Reaves universal marker is the best designed 
for these purposes.) One of us (Teschen- 
dorf) has made a special study of such 
oblique stereo-projections of the skull and 
published his suggestions in 1930 in Fort- 
schritte auf dem Gebiete der Roentgenstrah- 
len, XLI, 17. These projections generally 
follow those worked out by various authors 
(especially Schueller) for detailed study of 
individual cranial parts, and a few exam- 
ples are reproduced in stereoscopic views 
with accompanying technic. 

The desirability of stereoscopic study of 
the chest is well recognized. However, 
the tendency of late years has been towards 
very soft roentgenograms, showing a con- 
fusing, complex wealth of soft-tissue detail. 
Of course, with diminishing potential the 
layers of the chest participating actually in 
the production of the image retract more 
and more towards the surface close to the 
film, while those more distant are recorded 
with diminishing certainty. It has to be ad- 
mitted, therefore, that the ideal quality of a 
chest film is the result of a compromise; 
neither the very hard film nor the very soft 
one is desirable. As a good criterion one 
may use the faint visibility of the carina 
through the upper thoracic spine, while the 
lower dorsal spine should not be distinguish- 
able through the heart shadow. Whenever 
expenses may be disregarded one obtains 
most correct information from stereo-pro- 
jections in anteroposterior and postero-an- 
terior directions; otherwise it is preferable 
at times, particularly with heavy patients of 
considerable diameter, to omit stereo-pro- 
jections in favor of single anteroposterior 
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to the rather unphysiologic distention of the 





or postero-anterior views, eventually supple- 
mented by a lateral exposure. Improvement 
in tubes, permitting of the use of greater 
energy and longer distances, may help to 
overcome such difficulties to a certain extent. 


gut. 


CONCLUSIONS 


1. Characteristic differences between 





Fig. 20. Calcifying pleurisy. 


Stereo-projections of stomach and colon 
may prove to be of increasing importance in 
the future. With small amounts of contrast 
medium the stomach will often remain 
quiescent for a period sufficiently long to 
produce stereo-images; such views of its 
mucosal structure are quite fascinating. It 
is necessary then to secure an opaque coating 
adherent to the entire circumference of the 
gastric mucosa and not merely sedimenta- 
tion in the dependent portions. In this con- 
nection experimentation with colloidal sub- 
stances’ are quite promising and of great in- 
terest. In the colon we have repeatedly ob- 
served quiescence over prolonged periods 
following injection with contrast medium 
and succeeding inflation (method of A. W. 
Fischer). During such periods stereoroent- 
genograms of impressive quality may be ob- 
tained. 
tained great popularity in America, and, 


Fischer’s method so far has not ob- 


while recognizing its superiority, one should 
at the same time emphasize its fallacies due 


_tAs initiated by Bluehbaum, Frick, and Kalkbrenner (gee 
Fortschr. a. d. Geb. d. Roentgenstrahlen, 1928, XXXVIT, 
18); also subsequent publications. 





photo- and roentgen-stereoscopy are briefly 
reviewed. 

2. Technical necessities for correct 
roentgen-stereoscopy are summarized. 

3. Ortho- and pseudo-roentgen-stereos- 
copy, the simple and_ pseudo-stereoscopic 
mirror image, the “‘modeling”’ effect, tele- 
stereoscopic distortions, etc., are explained 
diagrammatically. 

4+. Viewing devices are discussed, with 
emphasis on the Hasselwander stereoskia- 
graph and the Reaves radiograph-scope, 
which, if combined, would form an ideal in- 
strument. Some technical suggestions are 
offered. 


Quotations from the literature are omit- 
ted. They are recorded excellently in Lehr- 
buch der Roentgenstereoskopie, by Dr. Max 
Cohn and Dr. Walter Barth, published in 
1931 by Georg Thieme, Leipzig. 

The authors acknowledge with sincerest 
appreciation the aid of the Department of 
Research of the Detroit Edison Company 
during the preparation of this paper. 











PRIORITY IN THE THERAPEUTIC USE OF X-RAYS 
By EMIL H. GRUBBE, B.S., M.D., Cuicaco 


N order that the history of x-rays may 
properly record events in the order in 
which they occurred, and also for the 

purpose of giving credit where credit is due, 
I submit the following brief. 

Recently, while looking through some 
boxes which contained records of the hap- 
penings of many years ago, I discovered 
several references (which I thought had 
long been destroyed by fire) pertaining to 
my own early work in the x-ray field. Un- 
der the light of this newly found material, 
I feel that the claims, which have been made 
for others, to priority in the therapeutic use 
of x-rays, should no longer go unchallenged 
by me. 

In other words, when my records are 
compared with all the available records of 
others in this field, 1 am convinced that the 
way will have been opened for me to make 
the following claims: 

First, that I was the first person exposed 
to x-rays who received sufficient cumulative 
effects to develop x-ray dermatitis. 

Second, that I was the first person to ap- 
ply x-rays to pathologic lesions on living 
human subjects for therapeutic purposes. 

Third, that I was the first to use sheet 
lead, or, for that matter, any other sub- 
stance, as a protective against untoward 
x-ray effects. 

The evidence which I am able to bring out 
of the seclusion of nearly thirty-nine years, 
and which constitutes the bases of my 
claims, comprises— 

First, a business card of mine of the year 
1895, which shows that, at the time the dis- 
covery of the x-ray was announced, I was 
a manufacturer of vacuum tubes; and 

Second, two introductory letters, written 
by the two physicians who sent the first two 
patients to me for x-ray treatment. 

Although I have had frequent occasions 
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to refer to this pioneering effort of mine 
(having been, from the beginning, a teacher 
of roentgenology and also having written 
many monographs dealing practically with 
all the different phases of x-ray work), | 
am frank when I state that I never have 
made a campaign to have my claims to pri- 
ority in the therapeutic use of x-rays offi- 
cially, as it were, accepted. 

I must state in passing that, at the time I 
did this work, I could not realize the impor- 
tance of the subject, nor how involved with 
controversy it would become in later years. 
As mentioned before, I believed that all 
written evidence bearing upon this issue had 
been destroyed by fire. This, together with 
the fact that, with the exception of myself, 
all those directly connected with this event 
had died before this subject had reached the 
controversial stage, would make it doubly 
difficult, if not impossible, for me to sub- 
stantiate my claims. I felt that circum- 
stances were against me, and, without the 
evidence which I now have in my possession, 
the channels of credit were closed to me, 
and that I could not, therefore, expect sup- 
port for my claims. 

3ut now, after nearly four decades of 
waiting, I am in a position to assert my 
claims for recognition in this particular 
field, and, I hope, to receive the credit, 
which, I feel, should have been mine all 
these years. 

To briefly review matters, during the lat- 
ter part of October, 1895, Prof. William 
Roentgen began the serious study of cathode 
rays. While duplicating some experiments 
of Prof. P. Lenard (also of Germany), rel- 
ative to fluorescence produced in chemicals 
when exposed to the cathode ray, Roentgen 
discovered that barium-platinum-cyanide 
crystals fluoresced with the greatest volume 
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of light. He also found, as Lenard had dis- 
covered, that light-sensitive chemicals, such 
as photographic papers and plates, were af- 
fected by exposure to the rays which ema- 
nated from the vacuum tube. On November 
8 1895, Roentgen wrote the first announce- 
ment of this work to the Physical Institute 
of the University of Wurtzburg, Germany. 
His next, and most startling, announcement, 
was made before the Physio-medical Society 
of Wiirtzburg, on December 28th of the 
same year. 

Incidentally, I might say that, to scien- 
tists who had been working with vacuum 
phenomena, the discovery of Roentgen was 
not nearly so startling as it was to the lay- 
man. Many commentators on this subject 
state that the discovery of Roentgen burst 
upon the world without the least warning. 
This may have appeared so to the general 
public, but so far as pure science was con- 
cerned, it was positively not so. 

In order that the subject, as a whole, may 
be more clearly understood, it seems to me 
that a brief account of the work which led 
up to Roentgen’s discovery may not be out 
of order. 

We must go back to the year 1859, when 
Pliicker, of Germany, first recorded the fact 
that, after a vacuum tube had been frequent- 
ly excited with high voltage current, an 
apple-green fluorescence was observable on 
the inner wall of the tube. 

In the year 1860, Prof. Hittorf showed 
that the luminous stream in an electrically 
excited vacuum tube could be deflected by a 
magnet. 

In 1875, Sir William Crookes made his 
first high vacuum tube and discovered that 
the apple-green light of Pliicker had its ori- 
gin at the negative end of the tube. Crookes 
therefore called this phenomenon the cath- 
ode ray. 

Crookes, in 1879, was the first to suggest 
the concave shape of the cathode electrode, 
in order that it might bring the cathode 
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stream to a focus. Somehow, no practical 
use of this idea was made until 1893, when 
Prof. Herbert Jackson revived it by placing 
the anode of the tube in such a position that 
it would catch the cathode stream where the 
rays came to a focal point. 

In 1894 Jackson added to this improve- 
ment, by placing the anode at an angle of 
about sixty degrees, in order to reflect the 
cathode rays out of the tube. 

In the latter part of 1892 and early in 
1893, Prof. H. Hertz discovered that cath- 
ode (?) rays would pass through cloth, pa- 
per, wood, gold foil, and thin aluminum 
sheets when these substances were placed in 
the path of the rays. 

In December, 1893, Prof. P. Lenard 
made a Crookes tube with a window of alu- 
minum in it. Through this window he con- 
veyed the cathode (?) rays out of the vac- 
uum of the tube into the air. Also, in Au- 
gust, 1895, he listed a number of substances 
capable of fluorescing when placed in the 
path of the cathode (?) rays. In Septem- 
ber, 1895, he reported that he had sent the 
cathode (?) rays through his own hand, and 
even then (after passing through his hand) 
these rays excited chemicals to fluorescence. 
Also, in October, 1895, he reported that he 
had observed that light-sensitive chemicals, 
1.¢., photographic materials, were affected 
by exposure to cathode (?) rays. 

From the foregoing we will have to con- 
clude that Lenard was really working with 
x-rays most of the years 1894 and 1895, 
but, of course, he did not know that. We 
will also have to conclude that every experi- 
menter who sent a high tension current 
through a Crookes tube, obtained not only 
cathode rays, but also x-rays. 

Roentgen, in duplicating Lenard’s experi- 
ments, did something which the latter had 
not done. First, he covered the Crookes 
tube with a cardboard box; next he dark- 
ened the room in which the experiment was 
performed; then he sent the electric cur- 
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rent through the tube, and finally, he placed 
his hand between the fluorescent chemical 
and the Crookes tube, and when the crystals 
of barium-platinum-cyanide began to glow, 
he saw the shadow outlines of the bones of 
his hand. 

All whose names I have mentioned in the 
preceding paragraphs, and many others, in- 
cluding myself, who had experimented with 
high vacuum tubes undoubtedly had x-rays 
every time the light” of 
Pliicker was present in their electrically ex- 
cited Crookes tubes. 

The point I am trying to make is, that 
X-rays were in existence before Roentgen 
discovered them. Yes, we really had x-rays 
in the year 1859—thirty-six vears before 
Roentgen announced the finding of them. 
So it must be evident that, to those con- 
versant with vacuum phenomena, the dis- 
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covery of Roentgen was not so startling 
after all. The truth is, that the labors of 
Lenard had prepared them to expect just 
about what Roentgen found. On January 
4, 1896, Roentgen went to Berlin and again 
presented his paper. Following this lecture 
the public press heralded his discovery to all 
the world. 

At the very time when Roentgen did this 
work I also was working with Crookes 
tubes, studying the fluorescence of chemi- 
cals. I had read in “Annalen der Physik 
und Chemie,” of September and October, 
1895, of the experiments of Lenard, and | 
was duplicating this work when the discov- 
ery of x-rays was announced by Roentgen. 
Under the stimulus of this new discovery I 
worked almost continuously for several 
days, duplicating Roentgen’s experiments 
and making new Crookes tubes. I was, in 
all probability, one of the earliest experi- 
menters with the new rays. The subject was 
of particular interest to me, because, at that 
time, I was not only an experimenter with 
vacuum tubes but also a manufacturer of 
these devices. My business card of that 
period read: 


RADIOLOGY 





E. H. Gruppe 
Assayer and Refiner of Rare 
Manufacturer of 
Incandescent Lamps, Geissler and Crookes Tubes 
12 Pacific Avenue Chicago 


Metals 


Naturally, then, my interest in and ap- 
preciation of Roentgen’s discovery were pro- 
nounced. I should also state that I was one 
of the very few who had available all the 
apparatus needed to duplicate the experi- 
ments which led up to the discovery of 
x-rays. I did not have to go out and pur- 
chase or have made any part of the equip- 
ment. With the exception of photographic 
plates, I had everything—Crookes tubes, in- 
duction coil, electric current generators, 
fluorescent chemicals—right at hand. Not 
only that, but, being a chemist and physi- 
cist, I was one of the few who had technical 
knowledge sufficient to appreciate the im- 
Then, too, | 
needed no one to teach me the use of these 


portance of this discovery. 


devices. 

For the purpose of exciting my home- 
made Crookes tubes I used the secondary 
current of a home-made Ruhmkorff induc- 
tion coil. It is interesting to note here that 
I also used a home-made static generator as 
an exciter. However, I found this machine 
too lacking in current output, when com- 
pared with the induction coil. Nevertheless, 
at the beginning of April, 1896, in conjunc- 
tion with C. S. Neiswanger, I did consider- 
able research work with larger static gene- 
rators, at the factory of the McIntosh Bat- 
tery and Optical Company of Chicago. 
These larger machines were found quite ca- 
pable of exciting the Crookes tubes for 
practical purposes. 

As a manufacturer of vacuum tubes | 
made it a point to know what others were 
doing in this line. I was, of course, familiar 
with the research which had been carried on 
in the vacuum field by such men as Geissler, 
Sprengel, Toepler, Nobel, Shentone, Sil- 
vanus Thompson, Weinhold, and Kahl- 
baum. 

The first Crookes tubes I worked with did 
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not have a large output of x-ray energy. I 
judged that this was due to the fact that the 
cathode rays in my tubes were not concen- 
trated sufficiently to transform them into 
effective x-ray value. Then I recalled hav- 
ing read that Jackson had in the two pre- 
vious years improved the Crookes tube by 
decidedly cup-shaping the cathode. With 
this improvement the cathode stream could 
be brought to a focus. Also, in order to 
prevent the enormously high temperature 
which was generated where this focal area 
occurred, from melting or puncturing the 
glass wall of the tube, an anode of platinum 
was placed in such a position that it would 
intercept the cathode rays, thus keeping the 
heat from the glass; in addition, this anode 
was placed at an angle of sixty degrees in 
order that it might reflect the cathode rays 
out of the tube. Theoretically, this offered a 
decided improvement over the old-style 
Crookes tube. I immediately made a tube 
embodying the ideas of Jackson. The very 
first tube I made after this pattern was much 
more efficient than any I had tried before, 
and so, thereafter, I used only this type of 
Crookes tube for all my work. 

Undoubtedly it was because of my early 
use of this method of focusing or concentra- 
tion of the cathode ray on the anode of the 
tube that I developed x-ray dermatitis very 
shortly. 

Incidentally, it must be remembered that, 
having worked with Crookes tubes in the 
study of fluorescence before December 28, 
1895, my body had been exposed to x-rays 
some time before Roentgen made his an- 
nouncement. 

I made a number of tubes, all of which I 
tested for vacuum by exposing my left hand 
between the tubes and fluorescent materials. 
This was done many times daily for many 
days. In other words, my left hand was 
practically touching the excited Crookes 
tubes during most of the testing periods. 
These frequent and long exposures to the 
X-ray produced a cumulative effect, so that, 


by the beginning of the last week of Janu- 
ary, 1896, I had developed a dermatitis on 
the back of my left hand, which was so 
acute that I sought medical aid. 

At first my symptoms were erythema, 
edema, hyperemia, and hyperesthesia. A 
few days later there was bleb and blister 
formation, with skin desquamation and epi- 
lation of the hair. Later the skin cracked 
and ulcers formed. (Parenthetically I 
would state that this hand was amputated 
piecemeal, and for some years has been 
gone entirely. ) 

On January 27, 1896, I consulted my at- 
tending physician, Dr. J. P. Cobb, in the 
faculty room of the Hahnemann Medical 
College (which later became the General 
Medical College). Dr. Cobb was a profes- 
sor, and I an undergraduate medical stu- 
dent, in this institution. While Dr. Cobb 
was examining my hand, Dr. J. E. Gilman, 
Dr. A. C. Halphide, and Dr. R. Ludlam, all 
of them professors in the college, entered 
the room. My ailment being a new one, Dr. 
Cobb used me as a clinical subject. He ex- 
plained my symptoms, also the cause, and 
asked for advice. Each of the doctors pres- 
ent, except Dr. Gilman, offered remedial 
suggestions. Dr. Gilman, after thinking 
over the origin of the dermatitis, said that 
although he would not offer a remedy for 
the trouble he thought that ‘any physical 
agent capable of doing so much damage to 
normal cells and tissues might offer possi- 
bilities, if used as a therapeutic agent, in the 
treatment of pathologic conditions in which 
pronounced irritative, blistering, or even de- 
structive effects might be desirable.”” As ex- 
amples of such lesions he mentioned cancer, 
lupus, and indolent ulcer. 

This statement of Dr. Gilman’s made a 
profound impression upon all those present, 
Dr. Ludlam and Dr. Halphide being espe- 
cially impressed. Both were anxious to 
know what would happen if pathologic tis- 
sues could be exposed to x-rays long enough 
to get a cumulative effect. Dr. Ludlam said 
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that he had a patient with an open inoper- 
able carcinoma of the left breast, in which 
there was not only glandular involvement, 
but also systemic carcinosis. Evidently, this 
patient was doomed to early death, but he 
thought the case a good one on which to 
make a clinical application of Dr. Gilman’s 
idea. If agreeable to me, he would advise 
this patient to come to me for x-ray treat- 
ment. Surely, the treatment could not make 
her condition more serious; on the other 
hand, it might be of some benefit. I agreed 
to accept this patient, if she cared to come 
for the new treatment. 

Dr. Halphide mentioned that he too had 
a patient who might be induced to try the 
x-ray treatment. The case was that of a 
man who had ulcerative lupus vulgaris in- 
volving the entire right cheek and extending 
down into the right side of the neck. I 
agreed to accept this case also, for x-ray 
treatment. 

On January 29, 1896, Dr. Ludlam’s pa- 
tient arrived at my place of business with 
the following note: 

E. H. Grubbé 
12 Pacific Avenue 
Dear Sir: 

This will introduce Mrs. Rose Lee, who has car- 
cinoma of the left breast. 

_She is willing to have you make x-ray applica- 
tions. 

I hope you can help her. 

Yours truly, 
R. Ludlam, M.D. 
January 28, 1896. 

And so, without the blaring of trumpets 
or the beating of drums, x-ray therapy was 
born. The very first application of the x-ray 
for therapeutic purposes was made upon 
Mrs. Rose Lee’s cancerous left breast, by 
myself. This occurred on January 29, 1896, 
in Chicago. 

The next day, January 30, 1896, Dr. Hal- 
phide’s patient with lupus vulgaris came to 
me with a note which read: 


E. H. Grubbé 
12 Pacific Avenue 


My dear Sir: 


The bearer, Mr. A. Carr, is the patient of whom 


Chicago, Jan. 29/96 


I spoke the other day. He has had lupus for twelye 
years. He will come for x-ray treatments as often 
as you think necessary. 
Yours truly, 
Dr. A. C. Halphide 


Of course, I had no preconceived technic 
or method of treatment to use on these two 
patients, the first to receive x-rays therapeu- 
tically. In each case I placed the Crookes 
tube almost in contact with the lesion, | 
gave each patient an exposure of about one 
hour a day. Remembering my dermatitis, | 
protected the healthy parts of the patient's 
body, adjacent to the pathologic area, with 
sheet lead taken from Chinese tea chests. 

I believe that this was the first time that 
sheet lead, or any other substance, was used 
as a protective against untoward x-ray 
effects. 

Little did I realize, at the time I gave 
Mrs. Lee her first x-ray treatment, that I 
was blazing a new trail in the therapeutic 
field; little did I realize that this was the 
beginning of a new epoch in the history of 
medicine. 

In spite of the long period of time that 
has elapsed since my first introduction to 
this subject, I can recall very vividly the ef- 
fect which the treating of these, my first pa- 
tients, had upon me. They were not report- 
ed clinically by the physicians who sent them 
to me for the reason that both patients died 
within a month after commencing treat- 
ment, and before sufficient cumulative ef- 
fects had been produced to warrant conclu- 
sions as to the value of the new therapeutic 
agent. Mrs. Lee died of systemic carcino- 
sis. Mr. Carr fell on the street, sustaining a 
fracture of the skull which ultimately caused 
his death. 

Perhaps you ask why I did not, myself, 
make a written report of these treatments. 
The answer is: Even though I did this, now 
considered important, work, I could not, at 
the time, demand the credit which I felt was 
due me for two reasons: First, I was not a 
graduate physician; second, I did not have 
access to the medical journals. I therefore 
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fancied that I was not in a technical position 
to obtain credit. 

In this connection I contend that merely 
because my work was not written up in 
newspapers or medical journals, that fact 
alone should not exclude me from eligi- 
bility for credit. All things that have ever 
happened in the universe are not necessarily 
recorded in print. And so, I believe, the re- 
cording of an event in a book should not 
constitute the sole test of validity. 

These early treatments with the x-ray 
were given in a factory—obviously not a 
good place to serve sick persons. By the end 
of February, 1896, I had decided to open a 
properly equipped laboratory for the diag- 
nostic and therapeutic use of x-rays and 
electric currents. Accordingly, on April 1, 
1896, I opened such a laboratory at 2614 
Cottage Grove Avenue in Chicago, where I 
remained for several years. 

Now, in order to place the dates of my 
work in juxtaposition with the historical 
facts about others for whom claims to pri- 
ority in x-ray therapeutics have been made, I 
offer the following: 

On January 29, 1896, Dr. T. G. Lyon, of 
London, wrote a letter to “The Lancet” in 
which he asked the question: “Do x-rays 
possess germicidal power ?” 

On February 4, 1896, there appeared in 
“Miinchener medicinische Wochenschrift,” 
an article by Dr. F. Mink, pertaining to the 
exposure of bacteria in culture media to 
x-rays, with negative results. 

In September, 1896, Dr. W. J. Morton, of 
New York, published a book on x-rays, in 
which he asserted that he had, during Feb- 
ruary of that year, i.c., 1896, exposed vari- 
ous bacteria in culture media to x-rays. He 
found no bactericidal quality in the x-ray. 

On February 10, 1896, Thomas Edison 
stated in the newspapers: 


“Now, if they (x-rays) can decompose cer- 
tain chemicals after they have passed through 
solid substances, why may they not have the 
same effect upon the bacilli and bacteria in the 
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body? I somehow feel that the roentgen rays 
will reach hydrophobia cases and perhaps ef- 
fect marvelous cures . . . then, again, look 
at the cases of consumption. Why may not 
these rays bombard the death-dealing bacilli 
in the lungs and give them an electro-static 
quietus ?” 


On April 10, 1896, in an article which ap- 
peared in “Science,” Prof. J. Daniel, of 
Vanderbilt University, wrote that he had 
exposed the head of Dr. W. C. Dudley for 
the purpose of making a radiographic test, 
following which the latter’s hair fell out 
from the side of the head which had been 
nearest the tube. 

In a paper which was read before the 
Roentgen Society of England, on January 
11, 1898, William Webster stated that he 
first noted therapeutic qualities in the x-ray 
when, during the latter part of April, 1896, 
he exposed the elbow joint of a patient re- 
peatedly for the purpose of diagnosis, and 
found that rheumatic pains, which consti- 
tuted the principal symptom in the case, 
were relieved. 

In some books dealing with x-rays, Dr. 
L. Freund, of Vienna, is given credit for 
being the first to make therapeutic use of 
these rays. To controvert this claim I need 
only state that it was not until the Fall 
of 1896 that Dr. Freund observed the loss 
of hair in a patient who had been repeatedly 
exposed to x-rays, and who consulted him 
for x-ray dermatitis. From that time on, 
Dr. Freund used x-rays to remove super- 
fluous hair; before that he knew nothing of 
the therapeutic qualities of these rays. 

I have before me a copy of a paper which 
was read before the Roentgen Society of 
the United States on September 11, 1901, 
by Dr. H. P. Pratt, of Chicago, in which he 
stated the following: 


“T will now give a brief review of my own 
work in this field. On the morning of the sev- 
enth of February, 1896, I saw the first ac- 
count of Prof. Roentgen’s work. . . . In the 
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first part of April, 1896, with the kind assist- 
ance of Prof. Hugo Wightman, I succeeded 
in destroying the bacilli of eight different dis- 
eases, in culture tubes. . . . Immediately after 
destroying the above cultures, thereby demon- 
strating the therapeutic value of the ray, | 
commenced to use it as a therapeutic agent, 
and on April 13, 1896, . . . I placed my first 
cancer patient under treatment.” 


I have quoted Dr. Pratt’s paper at length 
in order to show that at the time when I was 
actually using x-rays in the treatment of 
cancer and lupus, t.c., January 28-29, 1896, 
he (Dr. Pratt) had not yet heard of Roent- 
gen’s discovery of x-rays. I wish to point 
out also that Dr. Pratt states in this paper 
that he did not give his first x-ray treatment 
until April 13, 1896. In other words, Dr. 
Pratt did not actually make use of x-rays 
in a therapeutic way until more than ten 
weeks after I had made such applications. 

Now, if time is the essence in this contro- 
versy, then I call on the calendar to place 
the credit where it belongs. I have gone into 


the highways and byways looking for infor- 
mation on this point, but I have found noth- 
ing which antedates my work in this field. 
And so, in view of all the foregoing, jt 
would appear that in the therapeutic use of 
x-rays my work of January 28, 1896, pre- 
ceded that of all others. Therefore, I fee] 
that | have more than a just claim to what- 
ever honor may be attached to this particu- 
lar phase of x-ray pioneering. 

In conclusion, I also think I am justified 
in giving Dr. J. E. Gilman, of Chicago, 
credit for being the first to suggest that 
x-rays be used in a therapeutic way. 

Summing up the evidence which I have 
submitted, I claim that it allows me to ask 
credit for being: (1) the first human being 
exposed to x-rays sufficiently to develop 
x-ray dermatitis; (2) the first person to 
apply x-rays to pathologic lesions on living 
human subjects for therapeutic purposes; 
(3) the first to use sheet lead, or any other 
substance, as a protective against untoward 
x-ray effects. 


THE ROENTGENOLOGIC SIGNIFICANCE OF THE FILLING OF 


THE AMPULLA OF 


VATER? 


By JULIUS FRIEDENWALD, M.D., and MAURICE FELDMAN, M.D., BALTIMoRE 


(From the Gastro-enterological Clinic of the Department of Medicine, University of 


Maryland, 


IVERTICULA of the duodenum 
which have been recorded with in- 
creasing frequency in recent years, 

are now by no means an unusual finding in 

the routine roentgen-ray gastro-intestinal 
examination. To the clinician and roent- 
genologist, they are of considerable interest, 
due especially to their relation to the am- 
pulla of Vater. The most frequent forms 
of duodenal diverticula are the congenital 
types occurring usually in the second por- 
tion, though they may appear in other parts 
of the duodenum. The most common type 


of congenital diverticulum is usually ob- 
"Read before the Radiological Society of North America, 
40) 


at the Seventeenth Annual Meeting, at St. Louis, Nov 
Dec. 4, 1931 


Jaltimore ) 


served in the region of the ampulla of 
Vater, ordinarily within a radius of 1 cm. 
of the ampulla. A shallow depression at 
the ampulla is not an uncommon finding, 
and, when the diverticulum is in this form, 
the roentgen ray reveals a bulge, which may 
simulate a filled ampulla. This was ob 
served in one instance by us in the human 
cadaver. Nagal (1) cites a case which at 
autopsy presented a similar depression into 
which a true diverticulum opened. Bassett 
(2) likewise records an instance in which 
a diverticulum opened into the ampulla. 
Duodenal diverticula may be single or 
multiple. However, the type involving the 
ampulla of Vater is usually single and oc- 
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curs on the inner and posterior aspect of the 
second portion of the duodenum, on the 
concave mesenteric border of the intestine, 
where a weakness in the muscular wall may 


be present. True diverticula are most com- 





4 


Fig. 1. Anatomic specimen: the common bile duct 
and ampulla, dissected and filled with lipiodol. 


mon on the convex or outer aspect, but they 
may also occur on the inner side as well. 
The mobile portions of the duodenum are 
the most frequent sites of diverticula; the 
less mobile are not so commonly involved. 

The ampulla of Vater, a small, fusiform 
dilatation, about 5 mm. in size, is formed 
by the entrance of the common and_ pan- 
creatic ducts into the duodenum. Its ori- 
fice is but from 1 to 2 mm. in diameter, and 
is surrounded by folds of mucous mem- 
brane, with a miniature sphincter (Oddi) 
made up of muscular fibers. According to 
Opie (3), the ampulla varies from 1 to 11 
mm. in length, the orifice averaging from 2 
to 5 millimeters. 
Giordano (4) have demonstrated that the 
two ducts entered the ampulla together in 20 
per cent of 200 cases. 

Under normal conditions, the ampulla of 


More recently, Mann and 


Vater cannot be filled with the barium meal 
during the usual roentgenologic investiga- 
tion of the gastro-intestinal tract ; but, under 
certain conditions, dilatation of the sphine- 
ter may occur, leading to a patency of the 





hiatus, which may allow a return flow of 
the opaque meal. Cheever (5) states that 
the physical structure of the papilla itself 
is apparently designed to prevent regurgita- 
tion into the duct. Its lumen, which is ex- 


Fig. 2. (1), a small depression in the ampullar 
area noted in a cadaver; (2, 3, and 4), tracings made 
from three cases. 


tremely narrow, passes through a small con- 
ical elevation in the wall of the bowel, com- 
posed in part of smooth muscle fibers, the 
sphincteric action of which was first de- 
scribed by Oddi. The fibers apparently ef- 
fectively close the orifice, except in cases in 
which the muscle tonus is inhibited or over- 
come to permit the passage of bile and pan- 
creatic juice. 
Roentgenologically, — the 


filled 


may vary from the size of a pea to that of 


ampulla 


a walnut—at times it may even become 
larger. The mouth of the pouch varies in 
size, but it is usually large, allowing the 
opaque meal to flow in and out freely. This 
type does not as a rule present a retention, 
unless inflammatory changes are present 
Retention was observed in five instances in 
our series. In one, it resulted indirectly, 
occurring in a case of duodenal obstruction, 
These diverticula are freely movable with 


the duodenum, and in all instances of our 
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Fig. 3. 
cap, due to adhesions; small filled ampulla at 
arrows. 


Note the distorted, elongated duodenal 


series were located in the same site. In our 
series, the size of the diverticula ranged 
from 5 to 20 mm., the average being 8 milli- 
meters. They are in direct relation with 
the head of the pancreas. Filling of the 
pancreatic and bile ducts is rarely observed, 
though, in one instance in our series, partial 
filling occurred. The caliber of the neigh- 
boring duodenum was slightly greater than 
normal in most instances; in several cases, 
marked dilatation was observed. The pres- 
ence of a duodenitis, duodenal stasis, or lag- 
ging in the duodenum was a frequent roent- 
gen finding. The emptying time of the 
stomach was normal in most instances. 
However, in cases of marked duodenal 
stasis or obstruction, the emptying time is 
retarded, depending largely upon the degree 
of obstruction. 

The majority of these diverticula do not 
present inflammatory changes, but infection 
may occur, due to regurgitation of the du- 
odenal contents, retention of food, or of 
foreign bodies. The regurgitation of du- 
odenal contents into the biliary and pan- 
creatic ducts not infrequently leads to infec- 
tion of the gall bladder and pancreas. 

Case (6) calls attention to the fact that, 
in certain instances, it is quite possible for 
a secondary dilatation of Vater’s ampulla to 
occur with such extensive insufficiency that 
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Fig. 4. Note small shadow at arrow, presenting 
a filled ampulla. 


infectious material from the duodenum may 
enter the ampulla and then into the pancre- 
atic or bile ducts, ultimately producing in- 
flammatory changes in the pancreas. In 
many of these cases he has found signs of co- 
existing pancreatitis with marked patency 
and dilatation of the ampulla of Vater, a 
condition also observed by Akerlund (7). 
Case demonstrated an x-ray plate of this 
type in a patient in whom the condition was 
confirmed by operation. Calculi are not in- 
frequently observed in these diverticula. 
Since the early case reported by Chomel (8) 
in 1710, others have been reported. Cole 
and Roberts (9), in 1920, recorded this 
finding in a number of instances. 
Occasionally the ampulla will fill follow- 
ing the administration of an opaque meal 
and it may then be visualized in the roent- 
genologic study. This occurs infrequently, 
according to Duval, Roux, and Bécleére 
(10), and when present has been regarded, 
according to George and Leonard (11), as 
a probable indication of either a pathologic 
condition of the gall bladder or of the pan- 


creas. The radiologic diagnosis of a filled 


ampulla is usually rather uncertain, especial- 
ly so in differentiating between it and a true 
diverticulum or a crater of an ulcer. In 
fact, when filled, the ampulla presents the 
appearance of a true diverticulum of the du- 
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odenum. According to Duval, Roux, and 
Béclére, the possibility of differentiating be- 
tween an ampulla of Vater and a true 
diverticulum, or an ulcer crater, rests upon 
two principal points: (1) The exact site, 
that is, at the middle half of the internal 
border of the second portion of the du- 
odenum, and (2) an absence of all clinical 
signs of active ulceration, thereby eliminat- 
ing the question of an accessory pocket of 
an ulcer. 

All authorities call attention to the rela- 
tive frequency of duodenal diverticula in 
the second portion, a location closely related 
to the ampulla of Vater; however, but little 
is recorded as to the actual filling of the 
ampulla and its clinical significance. 

In our study, there were 34 cases in which 
the filling of the ampulla had been observed, 
a finding noted during the usual roentgen- 
ologic examination of the gastro-intestinal 
tract which followed the barium meal. No 
unusual technic was employed, though espe- 
cial attention was always directed to the 
duodenal area. In this investigation, the 
fluoroscopic examination is most important, 
involving the manipulation of the duodenum 
with the gloved hand, under. direct visualiza- 
tion, as is essential in order to bring the am- 
pullar area into view. The latter is fre- 
quently overshadowed by the stomach, and 
may not be observed on the films. Abnor- 
mal position of the duodenum may also in- 
terfere with the visualization. On the other 
hand, during the examination of the duode- 
num, a lateral or oblique view will frequent- 
ly reveal this otherwise obscure condition. 

In our series, associated with the filled 
ampulla of Vater, the roentgen examina- 
tion revealed 18 instances of right upper 
quadrant adhesions, five of duodenal adhe- 
sions, three of duodenal stasis, and one of 
duodenal obstruction. Ulcers were noted in 
eight instances: two in the esophagus, two 
gastric, and four duodenal. 
dence in three instances of mucous colitis, 


There was evi- 


and, in two, of spastic colitis. In six cases 
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. Note large shadow at arrows on inner 
aspect of duodenum, due to a filled ampulla. 


Bick. 5. 


in which cholecystographic examinations 
were made, five revealed abnormal findings. 

The fact that but 34 instances of the fill- 
ing of the ampulla were observed in many 
thousands of x-ray examinations indicates 
the rarity of the condition. 

The following table presents our cases, 
arranged according to sex and age: 








Ages Females Males 
Ve) a one Oe A 2 1 
LU Po eee en 5 2 
PAG See lia hee ee a 5 3 
50-60 .. : 7 2 
<0 | aera eee ee ean Pee ae ne ee ; 4 2 
CS S| REI etre os ee ee 23 11 


All of our cases presented dyspeptic 
symptoms of some form. Pain occurred in 
the right upper quadrant of the abdomen in 
23 patients, 15 of whom gave a history of 
acute attacks of biliary colic. 
these cases, jaundice had been observed. In 


In three of 


seven instances, pain (relieved by food) of 
the ulcer type was present, occurring several 
hours after meals. 
ent in the epigastrium and upper right quad- 
rant in 12 instances. Nausea was noted in 
nine, and vomiting in eight. 
and distention 
Symptoms of acidity were noted in six in- 


Distress alone was pres- 


Eructations 
occurred in eight cases. 
stances, loss of appetite in six, and loss of 
weight in but three. 

A large number of cases are clinically 
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Fig. 6. Case of duodenal obstruction. A, filled 
ampulla; B and C, small projections extending 
out from the ampulla; D, duodenal constriction. 


silent; others present symptoms that are by 
no means characteristic of this condition. 
The liver was observed to be enlarged in 23 
instances, and tender on palpation in 20. 
The gastric contents revealed a normal acid- 
ity in 16, hyperacidity in 11, and hypoacidity 


and achylia in seven cases. 
SUMMARY 


Diverticula of the duodenum, although 
uncommon, have been observed with in- 
creasing frequency in recent years. They 
are of especial interest, due to their relation 
to the ampulla of Vater. The most common 
type is observed in the region of the am- 
pulla, and is, at times, revealed in the 
roentgen-ray examination. This type, which 
is usually single, occurs on the inner and 
posterior aspect of the second portion of the 
duodenum. 

Normally, the ampulla of Vater cannot 
be filled with barium in the x-ray investiga- 
tion, but dilatation of the 
sphincter occurs, allowing a return flow of 


occasionally 


the opaque meal. 

Although the filled ampulla of Vater may 
vary in size, it always occupies the same lo- 
cation. The mouth of the pouch is usually 


Fig. 7. Note filled ampullar shadow at arrows; 
duodenum pulled up under the gall-bladder area 
by adhesions. 


large, hence, at times, it may reveal a reten- 
tion of the opaque meal. The majority of 
diverticula do not present inflammatory 
changes; infections, however, may occur 
and regurgitation of duodenal contents into 
the biliary and pancreatic ducts may lead to 
infection of the gall bladder and pancreas. 

In a large proportion of our cases, evi- 
dences of right upper quadrant and duode- 
nal adhesions were present. Abnormal in- 
traduodenal pressure and gall-bladder dis- 
ease were also noted; therefore, it is quite 
possible that these affections may in some 
way be related as causative conditions. An 
anatomic weakness of the tissue involving 
the ampulla is probably an important pri- 
mary etiologic factor. 

The radiologic diagnosis of a filled am- 
pulla is, at times, uncertain, and there may 
be especial difficulty in differentiating this 
condition from a true diverticulum. 

In a study of 34 cases, the filling of the 
ampulla of Vater was observed during the 
usual roentgen examination of the gastro- 
intestinal tract. The fact that but 34 cases 
were noted in many thousand x-ray exami- 
nations is an indication of the rarity of this 
condition; however, in recent years, diver- 
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ticula have been observed with greater fre- 
In all of these cases dyspeptic 


quency. 

symptoms of some form occurred. 
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THE HEART IN PULMONARY TUBERCULOSIS 


A ROENTGENOLOGIC CONSIDERATION 


By ERNST A. SCHMIDT, M.D., DENVER 
From the X-ray Department of the University of Colorado School of Medicine and Hospitals 


LTHOUGH there exists an abundance 
of clinical medical literature on the 
association of heart pathology with 

pulmonary tuberculosis, the roentgen litera- 
ture contains comparatively few references 
to it. Even the latest and most comprehen- 
sive text-books on x-ray diagnosis either 
omit the subject entirely or content them- 
selves with scant remarks, culled almost ex- 
clusively from clinical data or autopsy re- 
ports. 

A number of reasons explains this atti- 
tude. For a long time, the x-ray diagnosis 
of both pulmonary tuberculosis and heart 
pathology had to contend with numerous 
difficulties, many of which have been solved 
only very recently. The primary difficulties 
of a satisfactory and fairly standardized 
technic have been overcome by the introduc- 
tion of more powerful radiographic machin- 
ery, which made the use of teleroentgenog- 
raphy possible and thus largely superseded 
the rather unpopular and dangerous method 
of orthodiagraphy. Then, the adoption of 
oblique and lateral positions in addition to 
the time-honored, but often less instructive, 
posterior-anterior view, as well as the more 
universal application of fluoroscopy, have en- 
riched our radiologic armamentarium in 
such a degree that the accuracy of x-ray 


diagnosis in many cases is equal, if not su- 
perior, to the clinical examination. Of 
course, this development has not yet solved 
all our diagnostic problems; every advance 
in science seems rather to multiply than to 
decrease them. But every advance is also a 
stimulus to more intensive work and an ap- 
peal to better co-operation of the different 
medical specialties. The enthusiasm which 
knew no limitations in the radiologic inter- 
pretation of “hilus enlargements” or “tuber- 
culous activity’’ was undoubtedly unwar- 
ranted; but so were the diagnostic and ther- 
apeutic evaluations of “systolic murmurs” 
and “occasional rales” by the clinicians. 
While the limitations of radiologic diagnosis 
for the determination of tuberculous activity 
or the functional ability of the heart muscle 
must be admitted, roentgenology can, on the 
other hand, claim that, at the present state 
of development, it not only can give a defi- 
nite diagnosis but also far surpasses other 
diagnostic methods in depicting the extent 
and damage of the disease. After all, it may 
not be quite amiss to emphasize again and 
again that all diagnostic (and therapeutic ) 
methods are only links of a chain, not 
stronger than its weakest link and depend- 
ent for its strength on each individual link. 

Any roentgenologic consideration of cases 
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TABLE I 
| Age incidence Tuberculous classification 
Cardiovascular phenomena | | Mod 
| Peeve | 25-45 | Over | Minimal ¥ an Far Miliar 
| [25 years) years | “45° || advanced | 2dvanced y 
‘Small heart BERE REWER Se 
Cardiac displacement....................... 20 | #49 | 24 10 | 28 55 
| Right ventricular enlargement........ “ 9 | a3 a 8 19 } 
(Congenital heart disease.................... 2 a a 1 | 1 ae | 
Mitral disease 1 3 1 3 Z oe | 
|Aortic disease 4 | 9 6 4 3 | 
|Mitral-aortic combined.....................--. 2 5 4 | 2 | 1 | 
|Non-valvular or unclassified en- | 
largement 3 8 7 3 pe | | 
Enlargement of aorta......................--- . 2 9 6 5 — | | 
Aneurysm of aorta set nee ae 2 ee ree i 
59 143 115 7 99 40 | | 


of pulmonary tuberculosis is handicapped by 
the fact that none of the many attempts at 
classification have done full justice to the 
importance of the roentgenogram. From 
the standpoint of the radiologist, the classi- 
fication of the National Tuberculosis Asso- 
ciation has little or no advantage over the 
old-fashioned Turban-Gerhardt classifica- 
tion or the pathologic-anatomic classifications 
of Kupferle, Aschoff, and others. Neverthe- 
less, the classification of the National Tu- 
berculosis Association is used in this paper 
for uniformity and for purposes of com- 
parison. It is hoped that the planned revi- 
sion of this classification will take the re- 
quirements of the roentgenologist more into 
consideration. 

The material studied by us comprises 750 
consecutive cases of pulmonary tuberculosis 
referred to the X-ray Department of the 
University of Colorado School of Medicine 
and Hospitals during the last five years. 

In the majority of chest cases, our rou- 
tine radiologic technic included stereoscopic 
views supplemented by fluoroscopy and, 
especially in the case of suspected heart pa- 
thology, lateral and oblique views. When- 
ever possible, teleroentgenography was em- 
ployed. For the measurement of the cardiac 
diameters the standard tables of Clayton and 


| 


Merrill, Hodges and Eyster, Dietlen, and 
others were used. 
Of the 750 patients studied, 379 were 


men, 371 women. 
Patients Per cent 
Under 25 years of age.... 176 23.5 
From 25 to 45 years........ 358 47.7 
Over 45 years.................. 216 28.8 


The following figures are given for the 
classification of tuberculous stages: 


Cases Per cent 
Minimal tuberculosis -....... 179 23.9 
Moderately advanced tu- 
bercuiosis ................ 211 28.1 
Far advanced tuberculosis 353 47.0 
Miliary tuberculosis ........ 7 1.0 


In 317 cases (42.3 per cent) the X-ray 
report mentioned an abnormal or patho- 
logic appearance of either the heart or aorta. 

At the first glance, this number of cardio- 
vascular complications appears unusually 
high. It will, however, be readily under- 
stood if several factors are considered. 
First, the patients—either admitted through 
a general out-patient department or 
through the wards of a general hospital and 
a psychopathic hospital—differ widely from 
those usually seen in a tuberculosis sanato- 
rium or clinic both in age and physical con- 
stitution. Almost one-third of the observed 
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patients belonged to the age period over 45 
years. Many of them were actively em- 
ployed (often in strenuous work) and, con- 
sequently, more subject to cardiovascular 
strain than the average sanatorium patient. 
Then, over two-thirds of this number are 
taken up by cases of microcardia and cardiac 
displacement, an observation so frequent in 
pulmonary tuberculosis that it is often dis- 
regarded entirely. Further deduction of 13 
cases of pathology of the aorta reduces the 
number of definite organic heart lesions, ex- 
pressed roentgenologically by enlargement, 
changes in configuration, etc., and confirmed 
clinically, to 65 (8.6 per cent of the total) ; 
or, if only valvular lesions are counted, to 
only 27 (3.6 per cent of the total). Since 
only cases with definite roentgen signs were 
included and uncomplicated prominence of 
the pulmonic conus in microcardia was also 
omitted as of no pathologic significance, this 
percentage is too low rather than too high. 
Incidentally, it may be mentioned that, out- 
side of these cardiovascular complications, 
a total of 399 other complications were di- 
agnosed either roentgenologically or clini- 
cally in our series of 750 patients. The lat- 
ter complications will be discussed in a sep- 
arate article. 

The frequent observation of the small 
heart in tuberculosis has given rise to nu- 
merous discussions and widely divergent in- 
terpretations. Roentgenologically, it is de- 
fined as the heart in which the angle of in- 
clination is greater than 55 degrees. The 
condition has been described (and disputed) 
under an impressive galaxy of names: mi- 
crocardia, small heart, asthenic heart, 
atrophic heart, hypoplastic heart, cor pendu- 
lum, drop heart (Tropfenherz), and many 
others. While one author (Norris) found it 
only three times in 1,764 autopsies of tu- 
berculous patients, another (Guarini) found 
it in no less than 68 per cent of 1,400 tuber- 
culous patients. We observed it in 146 pa- 
tients out of 750, approximately 19.5 per 


cent. While the majority of phthisiologists 
accept it as a definite pathologic entity (dys- 
trophy or hypoplasia) characteristic for tu- 
berculosis and other wasting diseases, others 
consider it as a kind of fata morgana due 
to axial rotation of the heart or to abnor- 
mally low position of the diaphragm. A 
similar divergence of opinion exists in re- 
gard to its significance. Geigel considers it 
a direct etiologic factor in the development 
of pulmonary tuberculosis. Latham and 
others describe it as a sign of poor progno- 
sis. Kerley believes that the apparent rela- 
tion between a small heart and pulmonary 
tuberculosis is due to the fact that the small 
heart is always found in a long and narrow 
chest and that the incidence of pulmonary 
tuberculosis is high in individuals with nar- 
row chests. While our observations confirm 
the latter statement, the former appears sub- 
ject to so many exceptions as to be unten- 
able. Excluding cases of emphysema, we 
found a certain number of small hearts in 
patients of decidedly hypersthenic habitus 
Undoubtedly, in some cases microcardia is 
only apparent and a result of rotation or 
other mechanical changes, but such cases can 
be excluded by a suitable radiographic and 
fluoroscopic technic. As recently shown by 
Benvenuti, microcardia represents in most 
cases a real hypoplasia or dystrophia and 
may assume a decided prognostic signifi- 
cance, manifesting poor body resistance and 
general asthenia. In many of these cases 
the fluoroscopic examination reveals a feeble 
heart beat and poor heart action. Our ob- 
servations, however, do not coincide with 
3envenuti’s conclusions that microcardia is 
a typical sign of the first and second stages 
of tuberculosis and is usually replaced by 
hypertrophy in advanced cases. In this con- 
nection, the view of Woods Hutchison de- 
serves mentioning. He holds that all species 
of animals with a heart relatively small in 
proportion to the body weight are very sus- 
ceptible to tuberculosis, while others with 
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proportionately larger hearts are almost im- 
mune to infection. 

The next frequent observation in pul- 
monary tuberculosis is cardiac displacement. 
The consensus of opinion accepts traction 
by fibrosis and pleuropericardial adhesions 
as the main cause of the displacement. In a 
smaller percentage of cases it is due to pres- 
sure from pneumothorax, pleural effusion, 
and similar causes. Its eminent importance 
for the indication and prognosis of collapse 
therapy is generally appreciated. Its sig- 
nificance in other cases was recently stressed 
by Clayson. He considers afebrile tachy- 
cardia, which frequently results from car- 
diac displacement, of sufficient purport to 
recommend treatment as soon as the diag- 
nosis is established by x-rays 1.c., before 
the onset of clinical symptoms. For this and 
for prophylaxis, breathing exercises are pre- 
scribed whenever they are rendered safe by 
the condition of the lung. The development 
of clinical symptoms Clayson considers an 
indication for phrenic evulsion. We ob- 
served most cardiac displacements in far ad- 
vanced tuberculosis. In the majority of 
cases the displacement was toward the af- 
fected side. In only 10 cases out of 93 was 
the displacement toward the unaffected or 
less affected side. This occurred in pleural 
effusions, pneumothorax, and thoracoplasty. 
Right-sided displacement never assumed the 
proportion of dextrocardia reported by some 
observers. 

A comparison between roentgen reports 
and clinical findings proved the superiority 
of x-rays for the diagnosis both of micro- 
cardia and cardiac displacement. In many 
instances auscultation and percussion failed 
to reveal the condition even in pronounced 
phases of development. 

Of the greatest theoretic and practical in- 
terest is the association of pulmonary tuber- 
culosis with organic heart disease. Ever 
since Rokitansky, more than 80 years ago, 
taught the antagonism between pulmonary 


tuberculosis and heart disease, the problem 
has attracted wide attention, though it has 
never been settled definitely. It is true the 
“absolute antagonism” as set forth by Ro- 
kitansky has long been refuted by an im- 
mense amount of statistical material. Prac- 
tically all observers, however, agree that a 
certain interrelation between heart pathol- 
ogy and pulmonary tuberculosis cannot be 
denied. Chronic pulmonary congestion, as, 
for instance, is observed in mitral stenosis, 
is credited with exerting a distinctly inhibi- 
tory influence on the development of pul- 
monary tuberculosis. Tiegel’s experiments 
in rabbits and dogs, producing stasis in the 
pulmonary circulation and consequent pul- 
monary hyperemia by partial ligature of the 
pulmonary veins, showed a marked retarda- 
tion of infection in the hyperemic lung after 
intravenous injection of virulent cultures of 
tubercle bacilli. Conversely, valvular lesions 
producing pulmonary anemia seem to pre- 
dispose to tuberculosis. This theory is ap- 
parently confirmed by the fact that pulmo- 
nary stenosis, which markedly interferes with 
the pulmonary circulation, is complicated in 
50 per cent or more of the cases by pulmo- 
nary tuberculosis (Kellner, Lebert, and 
others). Statistics relative to the incidence 
of cardiac lesions in tuberculous patients 
vary considerably. By clinical examination 
Meisenburg found 53 cases (1.14 per cent) 
of cardiovascular disease in 4,649 tubercu- 
lous patients; Turban in Davos 8 (2 per 
cent) in 408 cases. The percentage is higher 
in autopsies. The highest incidence (16 per 
cent) is reported by Hugh Walsham. Re- 
cently, Strazhesko reported 74 (3.1 per cent) 
in 1,961 cases of tuberculosis, compared 
with tuberculosis in 13.6 per cent of cases 
in 522 heart cases. The fact that pulmo- 
nary tuberculosis shows a predilection for 
earlier ages, while heart disease is more fre- 
quently encountered in later periods of life, 
makes in itself all statistical conclusions 
more difficult and problematic. 
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Enlargement of the right ventricle (due 
either to hypertrophy or dilatation or both) 
is of common occurrence in chronic pul- 
monary tuberculosis and is amply confirmed 
by analogous autopsy findings. In a series 
of 120 cases of tuberculosis, Hirsh found 
right ventricular hypertrophy in 35 per cent. 
Less conclusive are electrocardiographic 
findings, except in cases of pneumothorax 
(Bronfin and collaborators). This enlarge- 
ment, as a rule slight and similar in its 
roentgen appearance to mitral stenosis, is 
due to the abnormal resistance in the pul- 
monary circulation caused by the tubercu- 
lous lung changes. Occasionally, the condi- 
tion is referred to as “cor pulmonale.” A 
differentiation between simple hypertrophy 
and dilatation (which naturally ensues after 
failure of the heart muscle) is roentgeno- 
logically impossible in most cases. 

A case of congenital heart disease was di- 
agnosed in a boy of 13 who exhibited the 
typical signs of pulmonary stenosis. Clini- 
cally, cyanosis, clubbing of the fingers, etc., 
were signs; radiologically, dilatation of the 
right ventricle and enlargement of the pul- 
monary conus, but no widening of the left 
auricle. The other case involved a girl of 
17 years with similar, though less marked, 
There was the additional sus- 
Final 


symptoms. 
picion of a patent foramen ovale. 
judgment as to diagnosis and progress of 
the disease must be withheld in both cases, 
since further data could not be obtained 
after the patients left the hospital. In one 
case the tuberculous involvement was mini- 
mal, in the other, moderately advanced. 
There is little doubt that, in the cases of 
right ventricular enlargement, the pulmo- 
nary tuberculosis preceded the heart pathol- 
ogy; in cases of congenital heart disease, 
the opposite relationship must be assumed. 
In the majority of the remaining heart le- 
sions it is, however, impossible to ascertain 
the relation as to time and priority of the 
two pathologies with any degree of certainty. 
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While theoretically all ostia of the heart 
are subject to valvular lesions, the mitral 
and aortic valves are the most important. 

Mitral disease produces a rather typical 
roentgenographic appearance. In early cases 
we observe dilatation of the left auricle, 
soon to be followed by bulging of the pul- 
monic conus and obliteration of Holz- 
knecht’s space. Later, hypertrophy and dila- 
tation of the right ventricle ensue. In pure 
mitral stenosis, the left ventricle does not 
enlarge, but such a condition is rare. In 
most cases we have to deal with a combina- 
tion of mitral stenosis and mitral insuffi- 
ciency. The heart assumes the “mitral con- 
figuration,” or “standing egg,” or “sugar 
loaf” shape. Frequently displacement of the 
esophagus can be demonstrated by barium 
administration. Our reports showed mitral 
disease in five cases, which is a small per- 
centage when the preponderance of the le- 
sion is considered. None of these cases be- 
longed to the far-advanced group of tuber- 
culosis. 

Just as a differentiation between mitral 
stenosis and insufficiency is frequently im- 
practical or unfeasible, aortic stenosis (un- 
complicated, a rare disease) and aortic in- 
sufficiency are usually combined under the 
heading of “aortic disease.” The X-ray 
findings are characteristic: enlargement of 
the left ventricle produces the typical “boot 


shape,” or “lying egg shape,” 


gg of the heart, 


often together with prominence or enlarge- 
ment of the aortic arch. The high incidence 
of this disease among our patients is ex- 
plained by the frequent occurrence of syph- 
ilis, rheumatism, hard work, old age, and 
other etiologic factors. A direct interrela- 
tion between aortic disease and pulmonary 
tuberculosis appears improbable. 

The following table, modified after Mar- 
kovits, recapitulates the main differential 
points in the radiologic diagnosis of the un- 
complicated “mitral heart” and its counter- 


part, the “aortic heart.” 
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TABLE II 





Mitral heart 


Aortic heart 





Normal or smaller 


Aortic arch 

| Pulmonic conus 
'Left auricle 

| Left ventricle | Normal or smaller 
| Right upper curve Normal 

| Right auricular curve | Enlarged, subdivided 


Increased pulsation | Over pulmonic conus 





I | 


Enlarged (curves often confluent) 
| Enlarged (curves often confluent) 


| Heart shape | ens egg,” “sugar loaf” 
Heart contours “Staircase” effect 

Extension Vertical 

Heart apex 


Prominent | 
Normal | 
Normal 
| Enlarged 

Normal or slightly convex 
Normal 

“Lying egg,” “boot shape,” “duck shape” 
Pronounced | 
Horizontal | 


| Normal, slender, or angular, subphrenic | Blunt, broad, circular, above phrenic arc| 


Over aorta and left ventricle 


|Similar configurations} Juvenile heart, asthenia, blood diseases, | Senile heart, “renal heart,” “goiter | 
| in: | congenital heart disease, etc. | heart” (Kraus), myocarditis, kypho- | 
I scoliosis 








The combination of mitral and aortic dis- 
ease was encountered in seven cases. Roent- 
genologically we see, in addition to the en- 
largement of the left auricle and right ven- 
tricle as a result of the mitral disease, an en- 
largement of the left ventricle and aorta, 
due to aortic disease. The transverse diam- 
eter of the heart is considerably enlarged. 
From the crossing of the aortic “lying egg”’ 
and the mitral “standing egg” (or, if we 
prefer, from the mating of the “boot” and 
the “sugar loaf”) results a configuration 
which, by the way of some strange termi- 
nologic evolution, was termed “pear-shape”’ 
by Kerley. (That the same term is used by 
the Heart Committee of the New York Tu- 
berculosis and Health Association to de- 
scribe the hypoplastic or drop-heart induces 
further confusion into an already more cu- 
linary than scientific nomenclature. ) 

No cases of lesions of the tricuspid valve 
were observed. 

In 11 cases, more or less general enlarge- 
ment of the heart was reported without any 
definite evidence of valvular lesions. Some 
of these were ascribed to arteriosclerosis, 
chronic myocardial disease, and hyperten- 
sion; in others, etiology and classification 
remained undetermined. One patient suf- 
fered from chronic nephritis. Most patients 
belonged to the age group over 45 years; 
in most, the tuberculous infection was little 
pronounced. 


The seven cases of miliary tuberculosis 
did not show any heart pathology. 

Of the nine patients with aortitis and 
aortic enlargement, seven were men, two 
women, and all were over 40 years of age. 
In two cases, sclerotic changes (calcified 
plaques) were reported. None of these 
showed advanced tuberculosis. 

The two cases of aortic aneurysm—men 
over 45 years of age—showed minimal tu- 
berculous involvement. The small number 
does not allow any conclusions, although it 
is worth mentioning that, according to Ro- 
kitansky, aortic aneurysm is an important 
antagonist of pulmonary tuberculosis. 

In the majority of cases with aortic pa- 
thology either the blood or the spinal fluid 
showed positive Wassermann reactions. 

No cases of pericarditis or of tuberculo- 
sis of the heart proper were observed. It is 
improbable that, apart from pericardial ef- 
fusion and adhesive pericarditis, X-rays can 
be of help in the diagnosis of such cases. 


RESUME 


In a high percentage of patients suffering 
from pulmonary tuberculosis, cardiovascu- 
lar pathology was found roentgenologically. 
The majority of these findings refer to mi- 
crocardia and cardiac displacement. In 8.6 
per cent of 750 tuberculous patients organic 
heart changes were diagnosed; in 3.6 per 
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cent the changes represented valvular le- 
sions. Most patients with organic heart 
changes, right ventricular enlargement ex- 
cepted, showed minimal or moderately ad- 
vanced tuberculous involvement. The prog- 
nostic and therapeutic importance of cardio- 
vascular complications in pulmonary tuber- 
culosis needs no further emphasis. The 
complex problem of interrelation between 
heart pathology and tuberculous infection of 
the lungs still lacks a satisfactory solution. 
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PNEUMONOCONIOSIS? 
By F. FLINN, M.D., Decatur, ILLtNors 


ULMONARY pathology caused by 

the inhalation of various dusts is pre- 

eminently a field for study by radiolo- 
gists. Although many investigations have 
been made and numerous articles written by 
health and industrial physicians and investi- 
gators, American radiologists, with few ex- 
ceptions, have apparently ignored the sub- 
ject. The purpose of this paper is to stim- 
ulate a general interest and further research, 
from a radiographic standpoint. 

Dust inhalation in sufficient quantity to 
cause pulmonary changes is, as far as we 
know, strictly an industrial hazard, and as 
the radiograph is the easiest, the surest, and 
often the only means of diagnosis, our re- 
sponsibility is the more evident. I know of 
no radiologist so isolated from industry that 
its hazards do not present a problem in his 
practice. All pulmonary pathology pro- 


1Presented before the Radiological Society of North Amer- 
ica at the -~ ccceaaes Annual Meeting, at St. Louis, Nov. 
30-Dec. 4, 193 


duced by the various dusts is grouped under 
the general term pneumonoconiosis, while 
such terms as ”  “anthracosis,” 
“siderosis,” and so forth, are used to indi- 
cate pulmonary damage when the greatest 
number of particles inhaled is derived from 
a specific material. It is of historic interest 
to know that the clinical aspect of pneu- 
monoconiosis among metal miners was de- 
scribed by Hippocrates and by Agricola. It 
was differentiated from true pulmonary tu- 
berculosis in 1862 by Dr. Peacock after ex- 
amination of several hundred miners. Great 
3ritain has contributed much to our knowl- 
edge of the subject by complete investiga- 
tion, and the writings of Haldane and Collis 
are outstanding. The investigations and re- 
ports of the Miners Phthisis Prevention 
Committee and Miners Phthisis Medical 
3ureau of the Union of South Africa are 
classics in this field of research. In the 
United States the U. S. Public Health Serv- 
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ice and the U. S. Bureau of Mines have 
made extensive studies and reports, and 
from a radiographic standpoint, the book 
“Pneumoconiosis” by H. K. Pancoast and 
E. P. Pendergrass is the most complete and 
comprehensive work published to date. 

To better appreciate our radiographic 
findings, it is well to review the etiology 
and pathology of pneumonoconiosis. 

The active agents in the production of 
this condition are the minute particles of 
inhaled dusts which reach the alveoli of the 
lungs. In all probability many dusts, not 
vet studied, may produce pulmonary changes 
if inhaled in high concentrations over a suf- 
ficient period of time, but so far silica dust, 
SiO., has been found to be the most danger- 
produces the extensive 
It is only the finest dust particles 


ous and most 
changes. 
that remain afloat in air and are inhaled. 
Dust particles which reach the alveoli are 
usually less than 10 microns (1/2500 inch) 
in diameter and 70 per cent are not more 
than one micron (1/25000 inch) in diam- 
eter. The particles larger than 10 microns 
in diameter are removed by the secretions of 
the nose and the larger bronchi and are ex- 
pelled by the upward action of the celia and 
by the act of coughing. To determine 
whether or not the quantity of dust in the 
air in any given location is sufficient to be 
dangerous, it is necessary that a sample of 
air be taken by special dust-collecting appa- 
ratus, and the weight, number, and size of 
the particles be ascertained. The Miners 
Phthisis Prevention Committee in its final 
report recommends the following standard 
of purity for air, as determined with the 
Kotze Konimeter: less than 100 particles per 
cubic centimeter, very good; between 100 
and 200, good; between 200 and 300, fair; 
above 300, unsatisfactory. One hundred 
particles per cubic centimeter is the same 
as 100,000,000 per cubic meter. This 
standard was suggested for mining opera- 
tions in instances in which the silica content 


of dust was very high. In its General Re- 
port the Committee states that street air on 
a windy day averages 1.5 milligrams by 
weight and 20,000,000 particles of fine 
dust (not more than 5 microns in diameter) 
per cubic meter. It is readily to be seen 
that very dusty street air is rated very good 
from a health standpoint as it contains less 
than 100 particles per cubic centimeter. In 
many industrial operations the amount of 
dust exceeds this standard. 
Pneumonoconiosis has been found in 
workers in many occupations. It is pro- 
duced in the shortest period of time and 
most frequently with most extensive pathol- 
ogy in hard rock miners, hard coal miners, 
granite cutters, metal grinders, and potters. 
In some instances the condition has devel- 
oped in one year’s time. It has also been 
found among sand blasters, soft coal miners, 
brick makers, cement workers, 


stokers, asbestos workers, charcoal burners, 


firemen, 


hardwood and some textile workers, but a 
much longer time, usually from 5 to 40 
years, was required to produce the pa- 
thology. 

The exact manner in which the dust par- 
ticles cause injuries is not known but the 
most generally accepted theory has to do 
with the solubility of particles and their 
toxic action on the tissue cells. Another the- 
ory suggested is that when the cells take up 
enough particles their life processes are 
slowed and they are hindered in performing 
their physiological functions. The theory of 
mechanical injury due to the sharp, cutting 
edges of particles has been abandoned by 
most investigators. 

The production of dust pathology starts 
when there is in the air a greater number 
of fine particles than can be removed by the 
nose and upper respiratory apparatus and 
when a larger quantity reaches the alveoli 
than can be taken care of by phagocytosis; 
in other words, when the intake of particles 
is greater than the excretion. 
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Entrance of particles into the alveoli 
causes a proliferation of phagocytic cells, 
generally believed to be derived from the 
endothelium of the lymphatics and capil- 
laries. These cells take up the particles and 
enter the lymph spaces around the alveoli 
sacs and in the interlobular spaces. Some 
of the dust-laden cells re-enter the air pas- 
sages and are coughed up. This is the only 
manner in which particles, after once enter- 
ing the tissues, are excreted. After these 
dust-laden cells enter the lymph spaces they 
move with the lymph stream toward the hi- 
lum nodes. Many of the cells are arrested 
in the deposits of lymphoid tissue or in 
clumps in the spaces along the innumerable 
branches of the arterial and bronchial trees, 
and many of them reach the hilum and tra- 
cheobronchial nodes. Wherever a group of 
dust cells collect, there is set up an irritation 
and the process of fibrous tissue formation 
begins. The lymphoid deposits are first to 
receive the dust cells and are the first areas 
to become fibrosed; this is followed by 
blocking of the lymphatic drainage and fur- 
ther collection of cells in the spaces which, 
in turn, become obliterated by fibrosis. With 
destruction of the lymphatics in one area, 
their functions are assumed by others and 
the process is repeated. The fibrous tissue 
is produced by stimulation of fibroblastic 
proliferation of existing connective tissue 
structures and by transition of dust cells into 
fibroblasts. After a certain point is reached 
the process becomes manifested on the ra- 
diographic film as the increased bilateral 
linear markings of peribronchial and _peri- 
vascular fibrosis of first stage pneumono- 
coniosis or the small discrete round densities 
of second stage. With continued dust inha- 
lation in large amounts the fibrotic process 
continues to progress; the discrete nodules 
become more numerous, increase in size, and 
coalesce with adjacent areas; the fibrous 
framework of the alveoli, blood vessels, and 
bronchi is markedly thickened; the hilum 


and tracheobronchial glands show further 
enlargement characteristic of the third 
stage, which, if advanced, shows massive 
consolidation. At autopsy the lung is found 
to be firm, inelastic to the touch, cuts like 
gristle, and imparts a gritty sensation to the 
knife. The pleura is thickened and many 
adhesions to adjacent structures occur. It 
has been determined that the weight of silica 
dust obtained from the lung of a miner va- 
ried from 2.8 grams to 9.6 grams, while 
from a normal lung only 0.5 gram is ob- 
tained. 

Pneumonoconiosis, according to the prog- 
ress of the disease, is usually described in 
three stages, namely, first, second, and third. 
The clinical, pathologic, and radiographic 
findings coincide to a remarkable degree. 
The increased radiographic densities are due 
to increased fibrosis and not to shadows cast 
by dust deposits. 

In the first stage the radiograph shows an 
increase of the lung root shadows beyond 
normal limits due to enlargement of the 
lymph nodes and thickening of the larger 
bronchi and vessels. The branchings of the 
bronchial and vascular trees appear more 
numerous and are wider and denser than 
normal. As the pleura is approached the size 
and density of the shadows tend to decrease. 
The spaces between the more prominent 
markings, which in the normal lung are 
usually clear, show many fine linear shad- 
ows. The markings of this stage are all lin- 
ear in character; no mottling is seen and ad- 
hesions are rare. The condition is bilateral, 
with a fairly even distribution in all lobes; 
however, the right lung or the lower lobes 
may show the greater advancement, due to 
the greater amount of air going to these lo- 
cations. Passive congestion and chronic in- 
fection may produce somewhat similar 
changes, but the markings are not usually 
so clear-cut nor so definitely symmetrical as 
are those of dust pathology. 

In the second stage, the hilum shadows 
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and linear markings of the broncheovascu- 
lar trees usually show further increase in 
size and density, but, in addition, there are 
seen many small, round, discrete densities 
which produce the effect of generalized mot- 
tling on the film. The mottled appearance 
is due to fibrosis of the many lymphoid tis- 
sue deposits of the lymphatic system. The 
discrete shadows vary in size from about 
one millimeter to ten millimeters in diam- 
eter, the larger being partly due to coales- 
cence of smaller nodules. The nodules show 
a fairly even distribution throughout both 
right and left lobes but are usually more nu- 
merous in the right. The pleura is thickened 
in some areas, and the diaphragm, particu- 
larly the inner portions, may be irregular 
and roughened from adhesions. 

In the third stage the extensive general- 
ized interstitial fibrosis displaces the more or 
less discrete and sharply defined markings 
of the first and second stages. The small 
discrete nodules of the second stage coalesce 
to form larger irregular masses which, on 
the radiograph, produce the “snow-storm 
effect,” characteristic of this stage. If the 
fibrosis continues, with further confluence of 
the larger densities, massive consolidation is 
produced. The consolidations are usually 
bilateral, and in extent may involve any 
part of a lobe or an entire lobe, most often 
the upper. This stage shows more extensive 
pleural thickening and adhesions, particular- 
ly to the diaphragm, often causing marked 
elevation and irregularity. The heart and 
large vessels are pulled toward the right side 
and often occupy a vertical position in the 
thorax. 

The existence of pneumonoconiosis estab- 
lishes a predisposition to intercurrent respir- 
atory infections, and tuberculosis is often a 
complicating factor. Tuberculous infection 
may become engrafted on dust pathology 
during any stage, but most usually in the 
second or third stages. 

As its presence is frequently a difficult 
matter to determine from the radiographic 
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film alone, a few differential points will be 
noted here. Pneumonoconiosis is bilateral, 
symmetrical, affects all lobes, the shadows 
are clear-cut, well defined and hard in ap- 
pearance, the apices are usually clear until 
far advanced, and no cavitation occurs. Tu- 
berculosis is ordinarily unilateral, not sym- 
metrical; the apices become involved early; 
it is generally confined to the upper lobes; 
the shadows are not so clear-cut or well de- 
fined and are softer in appearance, and cavi- 
tation occurs with advancement. 


CONCLUSIONS 


In conclusion, I wish to emphasize the 
following facts: 

1. Inhalation of dusts is essentially an 
industrial hazard, many and varied occupa- 
tions presenting it. 

2. So far, silica dust has been found to 
be most harmful, but other dusts produce 
lung changes to a lesser extent if conditions 
are suitable. 

3. Only very fine dust particles, less than 
10 microns in diameter, reach the alveoli and 
cause pathology. 

4. The changes produced are fibrosis of 
the lymphoid deposits and lymphatic drain- 
age system. 

5. The radiograph presents a definite 
picture of the progress of the disease. It is 
the easiest, surest, and often the only meth- 
od of diagnosis, and we should, more gen- 
erally, interest ourselves in further study of 
this condition. 
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DISCUSSION 


Dr. R. T. Perrir (Ottawa, Ill.): In Otta- 
wa, Illinois, we have probably the largest silica 
mine in the world. While we produce the sili- 
ca, the problem of pneumonoconiosis is by no 
means confined to our particular locality. It 
is widely distributed in practically all industry. 
In South Africa, in the mining districts, pneu- 
monoconiosis was so bad that laws have been 
passed that have almost closed mining indus- 
try. Such a thing could not occur in this 
country! If improper legislation should be 
passed in the way it has been passed in British 
South Africa, the burden on the employers 
would become so tremendous that it would 
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amount to confiscation. I tried to interest the 
producers of this sand some fifteen years ago 
in making a study of the situation, but be- 
cause of the fact that they did not want to 
arouse any uneasiness on the part of their em- 
ployees, nothing was done. Now that the sub- 
ject has come to the closer attention of the em- 
ployees arid certain lawyers who are none too 
scrupulous, these companies have had several 
suits brought against them. Two years ago I 
made an examination of some two hundred 
and fifty employees. Since nine suits have re- 
cently been filed, the companies have now de- 
cided to have a physical examination made 
once every three months and a physical and 
X-ray examination every six months. 

This condition occurs in your practice the 
same as in mine. It is widespread. It is found 
in the metal industry, the pottery industry, the 
manufacture of tools, the automobile industry. 
For instance, in the automobile industry they 
use what they call a “universal grinding tool,” 
a dangerous source of pneumonoconiosis. 
Wherever you are located, the situation will 
present itself to you and if you can interest 
manufacturers from the standpoint of their 
own self-interest in having x-ray examina- 
tions made of their employees, in spite of the 
fact that they may feel that they had “better 
let sleeping dogs lie,” I think it would be to 
their interest. For instance, I have been called 
in consultation just recently by a large manu- 
facturer because his company has a case on its 
hands now that is going to amount to about 
$20,000. It is the first case in that State and 
probably will be a test case. The man clearly 
has a tuberculosis; no signs of pneumonoco- 
niosis whatsoever, but he stands a good chance 
to win this suit. If the medical department of 
this plant had had x-ray films made of the 
employees in every dusty department, I think 
they would have been protected. 

I would like to have Dr. Flinn explain this 
dust-counting apparatus a little more in de- 
tail. It would be of great value to manufac- 
turers to have tests of the dust content of their 
various departments made. 


Dr. E. A. Gatrerpam (Phoenix, Ariz.): 
We see pneumonoconiosis quite frequently in 
our field, especially complicated with tuber- 
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culosis or bronchiectasis. In the Southwest, 
the hard rock and the copper mines present 
the same problem. I would like to ask about 
the form which resembles miliary tuberculo- 
sis. We see this form quite frequently in the 
copper districts. The patients are frequently 
sent with the diagnosis of miliary tuberculosis. 
One is very apt to make this mistake if he is 
not careful. The distribution in this type of 
lesion is similar to that of miliary tuberculo- 
sis, but lesions are clearer cut on the x-ray 
film. 

The big problem lies in the attendant dan- 
gers of bronchiectasis, tuberculosis, or cardiac 
insufficiency. Physical examination is usually 
negative except for the emphysema present, 
which hides the underlying pathology. X-ray 
films show only the marked fibrosis present. 
When tuberculosis is present with pneumono- 
coniosis, it is impossible at times to determine 
which is which. One must consider the use of 
artificial pneumothorax in these cases. It pre- 
sents quite a difficult problem, due to the de- 
creased vital capacity. I have used this pro- 
cedure only twice for closure of cavities and 
feel quite hesitant in doing it. 

I happened to see one case in which pneu- 
monoconiosis developed in about six weeks’ 
time. This was in 1927, in the clinic of Dr. 
Dunham, of Cincinnati. 

In Arizona we are trying to control the dust 
problem by the use of water in the mines. Jar- 
vis did considerable work in this field among 
the granite cutters in Vermont. He showed 
also that in many cases some clearing of the 
pneumonoconiosis occurred when the men 
were taken out of the dusty occupation. 


Dr. Fiinn (closing): As Dr. Pettit 
brought out in his discussion, this condition is 
much more widely distributed than in the past 
we thought it to be. If we familiarize our- 
selves thoroughly with it, we can find it in 
many occupations in which we never suspected 
it before, produced by dusts which we thought 
were harmless. 

Then there is a second consideration. That 
is, one industry takes on an employee and, if he 
is not examined roentgenographically at the 
time of his employment, he brings a hazard 
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into the industry to himself for which the in- 
dustry is not responsible. 

Often it is difficult, in the first stages, to 
differentiate it from early tuberculosis. The 
fact that pneumonoconiosis is evenly distrib- 
uted, from the hilum shadows to the periph- 
ery, with the apices and upper portions of the 
lungs relatively clear, gives a clue to the prop- 
er diagnosis. 

There is a duty imposed upon us to make a 
diagnosis of pneumonoconiosis rather than tu- 
berculosis, if the man is to be laid off from 
work and put through a long period of rest for 
curative purposes. If he has pneumonoconio- 
sis, it is necessary only that either he change 
his occupation to one more free from dust, or 
that the dust be removed from the air at the 
place of his occupation. 

The instrument for examining this dust is 
quite a technical affair. The test has to be 
carried through with technical precision, to be 
of any value. To almost any industry sus- 
pected of a dust hazard, the United States Bu- 
reau of Mines, or the United States Public 
Health Service or the United States Depart- 
ment of Agriculture will bring this instrument, 
usually making a survey of the air at the site 
of the operation and other comparative exami- 
nations around the same plant or locality. 

I happened to be with the United States 
Bureau of Mines when the instrument was 
introduced, and I was present at the field test. 
Using distilled water in the bottle which col- 
lected the dust, we packed the sample and sent 
it back to the laboratory in Pittsburgh. A 
month later there was no dust in the sample 
although at the time of collection the solution 
was cloudy. So we discovered that distilled 
water dissolves silica dust. Then we had to 
experiment to find the solution which would 
carry the dust until the time of examination, 
finally discovering that grain alcohol was the 
best. 

If any of you wish dust examinations made 
of the air in any industry in your community, 
a request to one of those three departments 
will probably produce results. In fact, these 
people are usually glad to make surveys. All 
reports are strictly confidential. 

It is hard, many times, to differentiate an 
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early second stage from miliary tuberculosis. 
In most of my examinations we do not depend 
upon the radiographs alone, but we take into 
consideration the history and physical findings. 

In miliary tuberculosis there are tempera- 
ture and clinical findings which are indicative 
of the condition. Most likely the history of 
past occupations would exclude dust, whereas 
in a pneumonoconiosis the history of occupa- 
tion is of primary importance. Question the 
patient thoroughly as to the type of work he 
does, if that work produces dust, if his face is 
close to the operation, and if he inhales the 
dust. 


PRESENT 


RESPONSIBILITIES IN DENTAL 
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There is one point to remember: the oper- 
ator inhales a dust that is not visible: the dust 
that is visible in the air is harmless because 
it is too coarse to penetrate the alveoli of the 
lungs; it is caught in the upper respiratory 
passages and excreted. Even in a beam of 
light you cannot see the dust less than 10 mi- 
crons in diameter. 

I would like to see some one make lipiodol 
injections to study the question of bronchiec- 
tasis with pure pneumonoconiosis, not compli- 
cated with tuberculosis. I have not seen any 
study made along that line yet, but I would like 
to have some reports on it in the future. 


RADIOGRAPHY? 


By CLARENCE O. SIMPSON, M.D., D.D.S., F.A.C.D., Professor of Radiodontia, 
Washington University School of Dentistry, St. Louts, Missouri 


ONTINUOUS and 
progress are imperative in the prac- 
tice of radiology, and individual abil- 

ity is taxed to keep pace with the develop- 

ments. The practice of dental radiography 
and interpretation, the concise term for 

* has advanced in 


readjustment 


which is “radiodontia,’ 
common with other phases of radiology. 
Prior to the last decade, extensive alveolar 
lesions were so prevalent that they could be 
discovered by superficial x-ray examinations 
and defective vision, but most of these have 
been eliminated. The pulpless tooth frenzy 
was a boon to inefficient radiodontic service 
in that it was necessary only to reveal and 
condemn teeth with canal fillings, but most 
of the pulpless teeth have been eradicated, 
without due discrimination. Now the re- 
quirements of dental radiography have 
materially changed, but without a corre- 
sponding improvement in the general stan- 
dard of service to supply the need. 

In the zeal for condemning pulpless teeth, 
the dental and medical professions generally 
ignored diseased vital teeth and periodontal 


*Read_ before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, at St. Louis, Nov. 30- 
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sepsis, which are more virulent than aver- 
an obvious 
reaction in medical practice, even among the 
supposedly precise internists, in neglecting 


age pulpless teeth. There is 


investigation of dental conditions, excepting 
in disorders popularly associated with focal 
infection. Vital resistance, metabolism, and 
toxemia must be considered in functional 
disturbance and organic disease. 

The unhygienic dental conditions in the 
majority of adults contribute to most ail- 
ments. 
ment cannot usually be depended upon to 
exclude oral sepsis, because their examina- 
tions are inadequate and the conclusions are 
ultraconservative. A thorough, unpreju- 
diced investigation, such as is required to 
decide the issue, should be a routine diag- 
nostic procedure. 

The extreme conservation of dental pulps 
has led to the repair of carious teeth in 
which the pulps were diseased and the ap- 
plication of extensive metallic restorations 
to vital teeth, with a resulting harvest of 
septic degeneration. Many degenerating 
pulps do not produce local symptoms, yet 
they respond to vitality tests for months and 


Dentists with radiographic equip- 
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perhaps vears after becoming septic foci 
with circulatory connection. Radiography 
is the only method by which most of them 
can be discovered, and careful examinations 
with accurate interpretation are required to 
diagnose the subtle periapical changes. 

The disregard of periodontal infection, 
even in advanced stages of pyorrhea alveo- 
laris, has been excused by the explanation 
that there was drainage from the gingival 
pockets. However, the drainage is not con- 
stant or thorough, and chronic suppuration 
cannot be ignored as evidence of local dis- 
ease and a systemic menace. Read has iso- 
lated 16 strains of bacteria, including Strep- 
tococci pyogenes and viridans, from pyor- 
thea pockets. Since the blood and lymph 
circulation in gum tissue is conducive to 
metastatic infection, the obsolete theory that 
the drainage of pus from pyorrhea pockets 
eliminated the risk of focal infection should 
be corrected to the rational theory of per- 
sistent suppuration which has overwhelmed 
cellular resistance and demands corrective 
treatment. 

Efficient radiodontic examinations offer 
the most accurate means of differential diag- 
nosis in periodontal disease. The early 
alveolar changes, indicative of incipient 
periodontoclasia, can be distinguished in ex- 
cellent radiographs years before the clinical 
evidence will be observed by dentists. carly 
diagnosis and elimination of the etiologic 
factors are the most effective measures in 
controlling the increasing ravages of pyor- 
rhea alveolaris. Infiltrating periodonto- 
clasia, which permeates and disintegrates the 
bone far in advance of the pocket forma- 
tion, necessitating prompt removal of the 
teeth to conserve the alveolar process for 
the stability of artificial dentures, can be 
distinguished only by radiographic evidence. 
Senile atrophy, which is not directly asso- 
ciated with advanced age, and localized peri- 
odontal lesions with a general alveolar re- 
sistance, which present a favorable prog- 
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nosis for conservative treatment, can be de- 
termined by truly diagnostic radiographs, 
Septic crypts around erupting third 
molars, resulting from pericoronitis, are 
more common and significant than the exag- 
gerated “residual” infections in edentuloys 
regions. The slow eruption of mandibular 
third molars, partially covered by gum folds, 
creates a breach in the integrity of the oral 
mucosa which predisposes to bacterial in- 
vasion and the establishment of a chronic 
suppurative gingivitis and rarefying osteitis, 
Dentists are usually oblivious to conditions 
around third molars unless acute exacerba- 
tion occurs, then apply only palliative treat- 
ment until the inflammatory symptoms sub- 
side, without investigating the osseous in- 
volvement. A large proportion of these 
septic crypts exist in a region prone to infec- 
tion by extension, without sufficiently pro- 
nounced local symptoms to demand removal 
of the teeth. They can be revealed only by 
thorough radiographic examinations. 
Because of the importance of caries in 
the destruction of teeth, and since they are 
the chief source of complications from pulp- 
less teeth, the responsibility which radiolo- 
gists share with dentists must be empha- 
sized. Periodic clinical examinations are 
not effective in discovering caries before 
must be sup- 
examinations. 


serious damage occurs; they 
plemented by radiographic 
Since periodic radiodontic service is not 
usual, the infrequent examinations must be 
made to render all possible preventive serv- 
ice. This especially includes the detection 
of caries in the approximal surfaces of 
teeth. Radiographic evidence of caries has 
not been given the deserved study and is not 
as easily obtained or interpreted as is gen- 
erally believed. The size of the posterior 
teeth obscures the decalcification, the irreg- 
ular superimposition of the enamel causes 
misleading radiolucencies, and the zone be- 
tween the alveolar process and the enamel 
produces the cervical radiolucency which is 
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liable to be misinterpreted. The decision 
regarding the immediate or deferred repair 
of carious teeth may be based on the as- 
sumption that decalcification has progressed 
farther than the apparent radiolucency and 
bacterial toxins have penetrated beyond the 
decalcification. 

Thorough radiodontic examinations entail 
a sufficient number of views to reveal the 
essential, different aspects of the teeth and 
alveolar process. Sixteen views are the 
minimum requirement; more are necessary 
when there are special problems. This pro- 
vides for three views of the maxillary in- 
cisor region to shift the images of the super- 
imposed structures and compensate for the 
curve of the dental arch. The radiographs 
must present approximate anatomic perspec- 
tive, sharp definition, and suitable density 
and contrast. 

Accurate interpretation is based upon ex- 
tensive study of the normal range of ana- 
tomic variations which are to be distin- 
guished The 
variations are in bone types, anatomic land- 
marks, tooth forms, and localized peculiar- 
ities. In addition to recognizing structural 
diversity, the changes resulting from abnor- 
mal function must be excluded from evi- 
dence of disease. Deficient function and 
trauma produce reactions which are liable 
to be misinterpreted. There is a tendency 
for teeth without occlusal opponents to ex- 
trude and for the bone to increase in radi- 
olucency from disuse atrophy. Similar, but 


from pathologic changes. 


less marked, appearances may be observed 
around teeth which are not vigorously used. 
Occlusal trauma, in excess of the compensa- 
tory resistance of the alveolar process, 
causes a periapical bone destruction which is 
difficult to distinguish from that resulting 
from infection. 


Radiodontic interpretation should be con- 


centrated upon evidence of incipient disease 
which offers a favorable prospect for con- 
servative treatment. 


The 


discovery of 





hopelessly diseased teeth is not cheerful 
news for the patient; nor is the diagnosis 
of an ailment at autopsy of value to him, 
yet this type of dental diagnosis has been too 
common. Early pathologic changes are 
usually in the periodontal membrane, the 
lamina dura, and the interdental septa, 
which should be clearly disclosed and critic- 
ally studied in radiographs. Abnormalities 
in these structures are more significant than 
localized radiolucencies, which may be due 
to anatomic features. Only by routine ex- 
aminations, systematic technical procedures, 
and refined interpretation can radiodontic 
service discharge the moral and legal obliga- 
tions assumed in practising this phase of 
radiology. 


DISCUSSION 


Dr. Datton RiIcHARDsON (Austin, Texas) : 
We who have had the benefit of Dr. Simpson’s 
personal instruction in technic and interpreta- 
tion know the accuracy with which he analyzes 
the technical and pathologic findings in dental 
films. He is conservative in his interpreta- 
tions because he has seen the shortcomings of 
the radical physician, surgeon, and dentist who 
attribute all the ills of humanity to a dead 
tooth and the radiolucent area at its apex. 

His thoroughness in presenting his subject 
leaves very little for me to discuss except to 
emphasize what he considers one of his most 
important findings—the evaluation of the vital 
tooth. 

The prevention of a tooth from becoming 
non-vital, or, as frequently named, “dead,” 
depends upon the recognition and approved 
treatment of the small, almost incipient, caries 
and the changes in the periodontal and alveolar 
structures which, to the experienced roentgen- 
ologist, are indicative of early disease. It is 
the early recognition of this diseased condi- 
tion, when the bacterial products are being 
carried through the systemic circulation, that 
enables the roentgenologist to co-operate with 
the internist, the surgeon, and the dentist so 
that the effects of focal infection may be elim- 


inated. It is at this time that the best possible 
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treatment can be given in an effort to save the 
life and usefulness of the tooth. Notwith- 
standing the superiority of American mechan- 
ical dentistry, there is no bridge that is as 
effective as the tooth it supplants. One tooth 
may be removed, but frequently two others are 
put in jeopardy when the bridge is attached. 

Another point which he makes is the inter- 
pretation of the juxtaposition of caries to the 
pulp to determine if the filling, inlay, or what- 
ever treatment may be used, is a menace to 
the health of the pulp. In this connection, the 
examination of teeth with inlays and synthetic 
fillings, to determine whether a beginning or 
advanced pulpitis is present, will contribute a 
most important finding in an effort to clear 
up foci of infection that are etiologic factors 
in the production of systemic diseases. 

In the x-ray examination of teeth, there is 
one point that I desire to emphasize—do not 
depend upon the so-called interproximal film. 
A bite wing visualization is as devoid of essen- 
tial information as mere examination of the 
stomach and duodenum is in studying the 
gastro-intestinal tract. If the small intestines 
and the colon are not visualized, you have an 
incomplete examination. If the periodontal 
structures, the apices, and adjacent alveolar 
structures are not visualized, you have an in- 
complete examination of the teeth. Depend- 
able interpretations demand sufficient x-ray 
information upon which to base an interpreta- 
tion. 

Dr. Simpson’s comments on vitality testing, 
in connection with the evaluation of x-ray 
films, were necessarily brief. 
radiologist understands the importance of 
transillumination and pulp-testing in connec- 
tion with inspection of x-ray films. These are 
essential in locating foci of infection and inter- 
preting these foci in terms of clinical medicine, 
surgery, and dentistry. 

Failure to discover incipient periodontal in- 
fection leads to many errors in interpretation. 


I hope every 
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Many physicians and surgeons get the impres- 
sion that, when a granuloma or a radiolucent 
apical area is visualized, the focus of infection 
has been located. But the granuloma may be 
comparatively harmless in the production of 
systemic diseases when compared with a vital 
tooth, the findings of which are shown in 
technically good visualizations of the peri- 
dental areas. 

The Doctor touches the pyorrhea question, 
In this connection I suggest that the members 
of this Society consider, for purposes of study, 
the tooth as being somewhat similar to a joint 
—that pyorrhea resembles an arthritis, and 
that the alveolar pathogenesis resembles an 
osteitis or osteomyelitis—and apply the same 
principles to the interpretation of teeth and 
their adjacent structures that are applied to 
roentgenograms of other osseous structures. 

My time for discussion will permit of only 
a reference to a technic for visualizing the 
alveolar structures that are beyond the image 
projected on the intra-oral film. Dr. Simp- 
son uses the extra-oral film and all the ap- 
proved technic in his practice; in our enthu- 
siasm in interpretation, we sometimes do not 
sufficiently check up our technical work. 

The refinements of technic which insure the 
best possible quality of dental films are as 
essential for accurate interpretation as are the 
sectioning, staining, and mounting of tissue 
when the pathologist is to decide for or against 
the malignancy of a neoplasm. In solving the 
myriad problems of systemic disease, the opin- 
ion as to foci of infection of dental origin can 
be given only by one who is experienced in 
interpretation and who has the best quality of 
film upon which to base his interpretation. Dr. 
Simpson has emphasized that visualization 
should be in several angles, just as visualiza- 
tions of long bones or other portions of the 
body are always made in as many angles as 
are necessary to give the correct projection of 
the area in question. 











NASAL ACCESSORY SINUS DISEASES CLINICALLY AND 
ROENTGENOGRAPHICALLY CORRELATED! 


By L. W. DEAN, M.D., St. Louts 


OT long ago we passed through what 

may be described as the Surgical 

Age of nasal sinus disease. Numer- 
ous unnecessary operations, many of them 
detrimental to the patient, were performed, 
at least a part of them due to the fact that 
a proper relationship did not exist between 
the otolaryngologist and the roentgenolo- 
gist. From the surgical standpoint too much 
stress was laid on the x-ray picture: signs 
and symptoms were not correlated with the 
x-ray plate. This was not the fault of the 
roentgenologist ; perhaps it was due in part 
to the tendency to teach surgical procedure 
without stressing physiology, pathology, and 
diagnosis. Otolaryngology does not differ 
from any other branch of medicine in its 
relation to the x-ray service. 


The primary factor in the proper exami- 
nation of the patient is the history, a state- 
ment which may be illustrated by the fol- 
lowing case: A boy, 12 years of age, devel- 
oped in August what seemed to be a terrific 
infectious pansinusitis. What appeared to 
be thick white pus poured from each nostril. 
The x-ray examination was made early in 
the study of the case. All the sinuses were 
seen to be cloudy. An immediate radical op- 
eration was advised. For some reason or 
other it seemed advisable to go over the pa- 
tient again. In the second examination, con- 
siderable attention was directed to the se- 
curing of a meticulously exact history. Cer- 
tain outstanding facts were elicited: First, 
the onset of the acute condition occurred on 
a dry hot day in July; the patient had had 
two previous attacks, both in hot weather; 
he was practically free of trouble during 
midwinter. A cytological study was made 
of his nasal discharge, which was found to 
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contain 50 per cent eosinophils and only an 
occasional polymorphonuclear neutrophil. 
In spite of the fact that the nasal discharge 
was typical of macroscopic pus, a different 
recommendation was made, namely, that the 
patient leave the laryngologic service and 
enter the allergic service. 

As the result of withholding milk from 
the diet the clinical condition of the patient 
rapidly improved and in four months’ time 
the roentgenologist expressed the opinion 
that the x-ray plates showed almost perfect 
healing. This is not an unusual result: it 
occurs often when devotes at least 
twenty minutes to the securing of the his- 
tory. A good history may bring to light a 
correlation of facts and takes precedence 
over either clinical or laboratory examina- 
tion. 


one 


To me it seems obvious that a cytologic 
examination of the nasal and otologic dis- 
charges should be made in every case in 
which these conditions are present. The 
chest man would not think of neglecting a 
cytologic examination of the sputum: the 
genito-urinary man always makes a careful 
microscopic study of the urine: the cytolog- 
ic examination of the nasal discharge is just 
as important. The presence of polymorpho- 
nuclear neutrophils in the discharge taken 
from the neighborhood of the ostium of a 
sinus means one thing; the absence of cells 
means another. An abundance of mucus in 
the discharge from the sinus has prognostic 
significance. Certainly it is of great impor- 
tance to have information regarding the 
number of eosinophils present in this dis- 
I should certainly feel that any ex- 
amination of a nasal case was incomplete if 


charge. 


it did not show what cells were present in 
the nasal discharge. Such an examination 
would reveal that many a so-called common 
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cold is an allergic matter and not an infec- 
tious process. In one instance the presence 
of carcinoma cells in the washings from the 
maxillary sinus resulted in a diagnosis of 
carcinoma of the maxillary antrum. In this 
instance neither the history nor x-ray ex- 
amination was suggestive of malignancy. 

In 1931 C. S. Linton conducted, in the 
Oscar Johnson Institute, an investigation of 
the noses of 100 patients chosen at random, 
whose history did not suggest any nasal dis- 
ease (50 children and 50 adults). It is in- 
teresting to note that in the cases in which 
pus cells were found some unsuspected nasal 
infection was discovered. In one adult and 
in one child a large number of eosinophils 
were found; the adult was asthmatic, while 
the child had no allergy so far as his history 
was concerned but his mother and two 
brothers were at that time suffering from 
manifest allergic trouble. 

At the same time a routine bacteriologic 
study was made on the same patients, using 
a double glass sleeved instrument devised by 
C. S. Linton. I think for the first time the 
bacteriologic study was made of the nose 
from the region of the ostia of the sinuses 
without the swab being contaminated as it 
Most bacte- 
riologic examinations of the nose are really 


passed through the vestibule. 


examinations of the air in which the patient 
lives because in introducing the swab it is 
contaminated by contact with the walls and 
structures in the vestibule where organisms 
A most inter- 
esting finding should be credited to E. Dix- 


collect from the inspired air. 


on, namely, that in the normal nose in sum- 
mer, at least, the mucous membrane in the 
neighborhood of the ostia of the sinuses is 
usually sterile. Previously, Linton 
shown the normal nasal sinus to be sterile 
as a usual thing, but that occasional clouds 
of organisms enter the sinus, to be quickly 
expelled or inhibited in their growth. These 
observations show that bacteriologic exami- 
nations, when properly made, without con- 


had 
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tamination of the swab, are, together with 
the cytologic examination, most important 
factors in differentiating between an infec- 
tious and a non-infectious process in the 
sinuses. 

The clinical significance of routine exam- 
inations of the otologic discharge is not so 
definite as in the case of the nasal discharge. 
For several years, we have been making, at 
Washington University, routine cytologic 
examinations of the nose, while for only a 
few months have we studied the cytology of 
the otologic discharge in every case. It has 
been found to have much significance in eval- 
uating the findings with the x-ray. For in- 
stance, if the x-ray plate shows one mastoid 
markedly involved and the other mastoid 
not so much so, with an equal number of 
pus cells in the discharge from each ear, the 
findings will have a definite bearing on the 
need of a bilateral operation. Again, when 
repeated x-ray plates show little or no 
change, a decrease in the number of pus 
cells, together with an increase in the de- 
generation of the cells, carries prognostic 
Naturally the bacteriologic 
examination of the fluid secured at the time 
of myringotomy is of greatest importance. 
The presence of Pneumococcus, Type III, 
with its capsule, always influences us not to 
lean too heavily on the x-ray findings. 


significance. 


The pathology of the nasal sinus in 
allergy and in nephrosis is such that the dif- 
ferentiation cannot be made by the x-ray 
examination. In each instance the thicken- 
ing of the sinus lining is due to edema; that 
is, providing infection has not already be- 
gun. The only way to determine when an 
allergic sinusitis or a nephrosis becomes an 
infectious sinusitis is by making a careful 
cytologic and bacteriologic study of the 
nasal discharge. 

In older children and in adults the x-ray 
examination is of the greatest assistance in 
clearing up obscure points regarding the 


pathology. It always comes last with this 
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class of patients. On request for x-ray 
study I explain to the roentgenologist what 
points are undecided and just what informa- 
tion is desired. This allows him to fix his 
attention on certain problems and his opin- 
ion is usually responsible for the final deci- 
sion. Requests for x-ray study of the 
sinuses by internists and pediatricians with- 
out clinical examination of the sinuses them- 
selves are difficult to justify. Certainly in 
hospitals, with a large x-ray department, 
overburdened with work, much better serv- 
ice can be secured by requesting x-ray exam- 
inations only in cases in which they are indi- 
cated. Such an x-ray examination should 
be preceded by a thorough clinical one. 
Making the x-ray film first often leads to an 
expression of opinion to the patient which, 
in the final analysis, must be contradicted. 

In infants and young children, the x-ray 
examination of the nasal sinuses should be 
made early in the course of the study of the 
case because the nasal sinuses in infants and 
young children are so precocious as to size. 
The first point to determine in such a patient 
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is whether or not a given sinus is present, 
and, if present, whether or not on an ana- 
tomical basis it has clinical significance. A 
sphenoid sinus at the age of five years may 
be 3 mm. in diameter or it may be 18 mm. 
in diameter: it is essential to know the size. 
If a patient has no frontal sinus, to know 
that fact early helps in the diagnosis of a 
head condition. For many years I practised 
laryngology before we had the assistance of 
the x-ray. My diagnoses were then made 
by securing a thorough history and making 
a meticulous clinical examination. Errors 
were often made. To-day the best results 
can be secured by continuing this old proce- 
dure and adding to it the x-ray findings. 


SUMMARY 


If the best result is to be secured, the 
roentgenologist must know the history of 
the case, the clinical findings, and, if possi- 
ble, there should be a personal conference 
between the clinician and the laboratory man 
in every case. 





TREATMENT OF SUPERFICIAL FUNGUS INFECTIONS WITH 
THE LONG WAVE LENGTH ROENTGEN RAYS (GRENZ RAYS) 


FURTHER OBSERVATIONS? 
By MAURICE DORNE, M.D., and CLEVELAND WHITE, M.D., Cuicaco 


HE prevalence of 
fungus infections 


the superficial 
(“ringworm”) is 

now generally recognized, even to the 
extent of being accorded second place (1) 
in the order of incidence of the most com- 
mon skin diseases. This steady increase in 
prevalence during the past few years has 
been considered by many as only apparent, 
because of our better knowledge of the dis- 
ease, and, as a result, our greater skill in 
recognizing its characteristics. However, a 


1Read before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, at St. Louis, Nov. 30- 
Dec. 4, 1931. 
From the Departments of Physiotherapy and Dermatology 
“f Northwestern University Medical School. 
penses of the fungus cultures were defrayed by Ther- 
apeutic Grant No. 143 of the American Medical Association. 





careful survey of the statistics from various 
countries is rather convincing proof that this 
increase is really actual. 

The increasing recognition of the impor- 
tance of the superficial fungus disease has 
stimulated research and observation in all of 
its clinical and laboratory phases, resulting 
in numerous valuable advances, with the ex- 
ception of therapy. Every dermatologist in 
particular, and all clinicians in general, who 
treat these cases, has his own favorite rem- 
edy, with the result that innumerable drugs, 
almost every available therapeutic physical 
agency, and various combinations of differ- 
ent methods have met with but partial suc- 
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cess, tending to reveal the refractoriness of 
this disease to treatment. 

The rapidly accumulating literature on 
Grenz-ray therapy, even to this date, has 
failed to reveal any concerted effort in the 
treatment of these infections, regardless of 
the fact that they are primarily localized in 
the epidermis and that most of the radia- 
tion of Grenz rays is absorbed by the ep- 
idermis and upper layers of the derma. It 
was felt that if the Grenz rays offered any 
possibilities in the dermatologic domain, one 
excellent opportunity to determine this was 
in this particular field, and so it was decided 
to give this method a thorough clinical trial. 


ETIOLOGIC ASPECTS 


Research into the etiologic aspects of the 
superficial fungus infections has revealed 
the fact that the manifold cutaneous expres- 
sions may be the result of the action of all 
three classes of micro-organisms—hypho- 
mycetes, veasts, and bacteria (2)—with the 
yeast assuming a greater importance than 
either of the others. 

The efforts to classify fungi satisfactorily 
have resulted in considerable confusion, dif- 
ferent workers often using different bases. 
Therapy has suffered as a result of this, for 
a simple classification based on the major 
morphologic characteristics might be of far 
greater value to the clinician and lead to 
better therapeutic results. 

For practical purposes, as related to the 
subject under discussion, we have classified 
the fungi into two groups, namely, hypho- 
In the latter 
group hyphz may be present both micro- 
scopically and in culture. These fungi 
unusually present the round-cell yeast struc- 
ture. This classification is used advisedly, 
for Draper (3) has demonstrated that the 
yeast forms will grow mycelia by certain 
changes in the medium. 

Predisposing factors in these fungus in- 
fections have attained a position of impor- 


mycetes and yeast-like fungi. 


tance as is reflected by the special attention 
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given them. Hyperhidrosis is now general- 
ly admitted as an important predisposing 
factor, and Levin and Silvers (4) obtained 
cultures of apparently pathogenic fungi 
from the sweat in five of eight cases. Pre- 
existing intertrigo and plantar dysidrosis 
may predispose to infection with fungi, so 
that these possibilities must not be over- 
looked in therapeutic management. A much 
disputed point at present is the possible 
etiologic relationship of yeast forms in 
dermatitis of various types and one of us 
(C. W.) (5) has performed a series of suc- 
cessful inoculations of fungus cultures on 
their respective hosts, indicating a possible 
pathogenicity in the syndrome known as 
seborrheic dermatitis, especially of the ex- 
udative type and in certain types of infantile 
eczema. 


X-RAY RESULTS AND ATTENDANT DANGERS 


Practical skin therapy with the x-rays has 
been developed by dermatologists such as 
Sabouraud, Pusey, MacKee, and others. If 
judiciously applied, it is an extremely useful 
agent in dermatologic practice and is now 
considered by many as the most useful and 
successful single remedy available for the 
treatment of skin diseases. While it is true 
that the x-rays have proven themselves 
almost specific in the treatment of various 
cutaneous disorders, they have failed almost 
completely in others. They cannot be con- 
sidered a panacea for all skin diseases. 

The superficial fungus infections have 
proven themselves even more refractory to 
irradiation than to other forms of therapy. 
Occasionally the infection is permanently 
cured ; very often after the subsidence of the 
acute symptoms no further improvement is 
noted. Recurrences are common. It is 
more or less generally agreed that the ma- 
jority of the cases will do better under in- 
telligent antiparasitic treatment than under 
irradiation. Nevertheless, it is often of 
value as an adjuvant. 

According to MacKee (6), dermatophy- 
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tosis of the acute vesicular or vesico-pus- 
tular type, and the chronic intertriginous 
type respond much better to properly ad- 
ministered dermatologic treatment. This is 
also true of the hyperkeratotic type. Some 
cases, however, do well under fractional 
x-ray treatment. Fractional doses are ad- 
visable because: 

(a) Inflamed tissue is hypersensitive to 
X-rays; 

(b) The susceptibility is increased by 
the previous use of strong topical remedies ; 

(c) It has been found that if the erup- 
tion will yield to x-rays, it will respond to 
small doses. 

If the eruption does not disappear as a 
result of such treatment over a period of 
from four to six weeks, it is unlikely to be 
favorably influenced by further treatment. 

Filtered radiation is not believed to be 
more efficacious than are unfiltered x-rays. 


EXPERIENCES WITH THE GRENZ RAYS 


As stated in our previous communication 
(7), we employed a special generator for 
long wave length roentgen rays, which de- 
livered a maximum of 12 K.V. and 12 ma., 
and which was used to activate a specially 
constructed modified Coolidge tube with the 
Lindemann glass window situated on the 
under surface and the entire tube encased 
ina metal water jacket. With this partic- 
ular apparatus we were able to produce a 
mild red blush on the flexor surface of the 
forearm in a young brunette adult within 
twenty-four hours, employing the following 
factors: 8 K.V., 6 ma., 3-inch skin-tube dis- 
tance, and one minute exposure. 

Having determined the erythema dose 
with our particular apparatus (8 K.V., 6 
ma., 3 in., 1 min.), we decided to use the 
fractional method of treatment, adopted one 
erythema dose as a working unit, with treat- 
ments divided into one-quarter units or frac- 
tion thereof, given at weekly intervals and 
four treatments constituting a series. This 
method of procedure was decided on in view 
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of the fact that we had limited our work to 
the treatment of the superficial fungus in- 
fections, using such fractional 
weekly intervals, so that there could hardly 


doses at 


be any question as to the safety of the dos- 
age. A few cases have been demonstrated 
by several dermatologists in which damage 
to the skin has been produced by erythema 
doses of Grenz rays. In cases in which 
large areas were involved, necessitating re- 
peated focusing at each treatment, the dos- 
age was reduced one-half. In several in- 
stances, as in the treatment of the nails, the 
dosage at each treatment was doubled. 


In several of our patients, a single one- 
quarter unit exposure provoked a reaction 
which was manifested by an aggravation of 
the original lesions. In most instances 
these reactions subsided spontaneously with- 
in forty-eight hours, with a resultant im- 
provement in the lesions. In one instance 
the reaction occurred after the second treat- 
ment, the first treatment apparently having 
improved the condition. As the dosage em- 
ployed in the treatment of all these patients 
was identical, it would seem that the reac- 
tions induced were the results of individual 
tolerance. In several instances following a 
series of treatments, there were recurrences 
of the original lesions. These were always 
milder than the original condition and _ re- 
sponded promptly, as a rule, to the one or 


two additional treatments. 

The first patient treated was a male, 33 
years of age, who had a tinea cruris of five 
years’ duration. 
tirely with one treatment of a quarter unit 


The case cleared up en- 
to each area. The next three cases failed 
to respond even after three treatments had 
been administered. At this point in our in- 
vestigation, a complete check-up of our ap- 
paratus revealed the fact that it was fune- 
tioning properly. Following this experi- 
ence, it was decided that a clinical diagnosis 
alone was not sufficient indication for this 
tvpe of treatment and routine smears (the 
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extemporaneous potassium hydroxide prep- 
aration) and cultures (Sabouraud’s dex- 
trose mediums) were included in every 
case. Asa result of this routine examina- 
tion we soon learned that the cases which 
were positive for monilia and _ yeast-like 
fungi responded with good results, while the 
infections of hyphomycetic origin showed 
very little if any improvement. 

In our original communication (7) we 
reported 30 cases, to which we now wish 
to add 22 more. In this latter group our 
experience has been quite identical with that 
of the former group reported. Two of the 
patients in this latter group were cases of 
erosio interdigitalis blastomycetica. The 
lesions in both instances involved the third 
interspace on both hands. Potassium hy- 
droxide preparation and cultures revealed 
yeast: In one instance topical applications 
consisting of 0.5 per cent methyl-violet 
aqueous solution was applied to the lesion 
on one hand once a week and a one-fourth 
unit of Grenz ray was given to the lesion 
on the other hand once a week. It was very 
interesting to note that improvement oc- 
curred in the lesions after two treatments 
by both methods and somewhat more 
marked in the lesions treated by topical ap- 
plications. 

In this connection, however, the important 
observation was the fact that yeast was 
recovered from the lesions and there was a 
prompt response to therapy, whereas in our 
original communication we reported an in- 
stance in a woman, aged 59, with similar 
lesions, in which the potassium hydroxide 
preparation revealed large branching hyphe, 
but cultures were negative. There was no 
improvement after four quarter-unit treat- 
ments with the Grenz ray and the patient 
thought the condition was aggravated, if 
anything. 

This substantiates our original observa- 
tions that good results were obtained in the 
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patients who had infections due to yeast- 
like fungi, while the infections of hypo- 
mycetic origin showed very little if any im- 
provement. 

Experiences with occupational derma- 
toses complicated by secondary superficial 
fungus invasion are too meager to permit 
any fair evaluation at this time. 


CONCLUSIONS 


An experience of 22 more cases is added 
to a previous report of 30 patients who had 
dermatoses considered to be of superficial 
fungus infection and were treated with the 
Grenz rays used in fractional doses. 

With such dosage those due to yeast-like 
fungi responded quite uniformly to therapy, 
while those of hyphomycetic origin showed 
very little if any improvement. 

Further investigation is being actively 
pursued to determine the full worth of the 
above observations. 

We wish to thank Dr. A. W. Stillians and 
Dr. J. S. Coulter for their many kindnesses 
which made it possible for us to study these 
cases and to have access to departmental 
facilities; also, Miss Bertha Culka, who has 
aided us greatly by performing all the cul- 
ture work. 
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ESTIMATING THE RISK OF OPERATIONS ON THE BILIARY 
TRACT BY TESTING THE EXCRETORY FUNCTION 
OF THE LIVER’ 
By EVARTS A. GRAHAM, M.D., St. Louts 


From the Department of Surgery, Washington University School of Medicine, and 
3arnes Hospital 


N 1918, observations were published by 
the writer (1) which indicated that, in 
every case of cholecystitis, there is an 

associated hepatitis. The inflammation, 
which is more marked in the right lobe than 
elsewhere, seems to be essentially an infec- 
tion of the lymphatics around the small in- 
trahepatic bile channels. This work has now 
been corroborated by many others, notably 
by Heyd (2), by Moynihan (3) and by 
Flint (+). In those cases in which jaundice 
is associated with cholecystitis, but without 
demonstrable obstruction of the common 
bile duct, it seems probable that the jaundice 
is due to an obstruction of the intrahepatic 
bile ducts caused by the type of inflamma- 
tion which has just been mentioned. The 
fact that an actual hepatitis can be demon- 
strated to be practically a constant accom- 
paniment of cholecystitis shows that the pos- 
sibility of the presence of a damaged liver 
must always be taken into consideration 
when dealing with a case of inflammation 
of the gall bladder. 

We are just beginning to appreciate the 
great importance of the liver as the origin 
of some unexplained deaths after surgical 
operations, although for a long time we sur- 
geons have hesitated to operate on patients 
who have badly damaged kidneys. In a 
sense, however, the liver is more important 
to us than our kidneys, because life will not 
go on more than a few hours without the 
liver but we can live for about a week with- 
out any kidney tissue. When Richard 
Bright, nearly a hundred years ago, found 
that the urine from a certain patient coagu- 
lated when boiled in a teaspoon over a spirit 

'Read before the Radiological Society of North America, 
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lamp, he unconsciously made a great contri- 
bution to our methods of lowering operative 
mortality. The crude method of Bright has 
been supplanted by the more refined methods 
which we now possess of estimating how the 
kidneys perform. 

If we had methods at our disposal for 
determining, to the same degree of satisfac- 
tion, the functional activities of the liver as 
those which we have for the kidneys, we 
would undoubtedly be able to reduce the 
present operative mortality to a still lower 
point. At the present time, we do not even 
know what all of the functions of this im- 
portant organ are, and we do not have sat- 
isfactory methods of measuring those func- 
tions with which we are acquainted. There 
are many patients who die unexpectedly 
after surgical operations whose deaths can- 
not be adequately explained. Some deaths 
are considered to be of cardiac origin, some 
are ascribed to shock, and some to pneumo- 
nia, which, however, may at times be shown 
at autopsy to be negligible in amount. If we 
had a clearer understanding of the functions 
of the liver, and if we had more accurate 
methods of estimating those functions, we 
would probably be amazed to discover how 
often a damaged liver plays a role in the va- 
rious conditions to which we now give other 
names as causes of death. 

When, in our early work on cholecystog- 
raphy, we changed from tetraiodophenol- 
phthalein (iodeikon) to phenoltetraiodo- 
phthalein (iso-iodeikon), we found that we 
had a substance which, when injected into 
the blood stream, not only caused visualiza- 
tion of the gall bladder but also stained the 
serum upon the addition to the latter of a 
little alkali. Therefore, the substance could 
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be used for studying the liver function in 
the same manner as had been proposed for 
phenoltetrachlorphthalein in the Rosenthal 
test. Of course, a simple dye test can hardly 
be expected to give information on the many 
and varied functions of the liver, but it can 
give us information on the ability of the 
liver to excrete that particular substance. It 
may, therefore, correspond in some measure 
to the tests of the excretory function of the 
kidney. As we have continued to make ob- 
servations on the rate of excretion of phe- 
noltetraiodophthalein in cases of disease of 
the biliary tract in which operation is con- 
templated, we have become more and more 
convinced that even these crude estimations 
of the hepatic excretory function are of de- 
cided value in estimating the operative risk. 

A few years ago, shortly after beginning 
the use of phenoltetraiodophthalein (iso- 
iodeikon), we happened to have four unex- 
pected deaths after simple cholecystectomy. 
The deaths occurred in patients who appar- 
ently were good operative risks. At autopsy, 
in none of these patients could an adequate 
cause for death be found except a badly 
damaged liver. In seeking a possible expla- 
nation of the tragedies, we reviewed all the 
particulars of the cases and we found that 
in each one there had been a high retention 
of the dye. Whereas in the normal indi- 
vidual there is a retention of from 10 to 15 
per cent of the dye within a half-hour, two 
of the four patients just mentioned had re- 
tentions of 90 per cent in the half-hour, one 
of 70 per cent, and the fourth of 60 per 
cent. The significance of these findings 
seemed striking, especially when we found 
that those patients who did not have high 
retentions of the dye went through their op- 
erations in a thoroughly satisfactory man- 
ner. Additional support to the belief that 
these patients had serious hepatic disease 
was brought by the fact that small pieces of 
liver removed at operation showed, on mi- 
croscopic examination, extensive hepatitis. 


For a good many years it has been my cys- 
tom, when performing an operation on the 
biliary tract, frequently to remove a small 
piece of liver for microscopic examination, 
Fortunately, in these four fatal cases, small 
segments of liver tissue were available for 
examination. They had been promptly 
placed in fixing solution and were essential- 
ly, therefore, living tissue. The changes 
noted could not have been due to postmor- 
tem autolysis—they consisted chiefly of ex- 
treme cloudy swelling, together with some 
edema. In addition, there were evidences of 
periportal inflammation of the same sort 
which is found characteristically in all cases 
of cholecystitis. In other words, there ap- 
peared to be a very definite correlation be- 
tween the high retention of the dye in each 
case and the presence of marked histologic 
changes in the liver. 

After discovering that an apparent rela- 
tionship existed between the amount of re- 
tention of the dye and the safety of opera- 
tion on the particular patient, we decided 
that, in the future, we would not operate 
upon patients who showed a high dye reten- 
tion. Instead of operating, we proposed to 
put such patients at rest for two or three 
weeks on a diet rich in carbohydrates. This 
was done with the idea of insuring the stor- 
age in the liver of a large amount of glyco- 
gen, since it is well known that the functions 
of the liver depend to a considerable extent 
upon the amount of hepatic glycogen. If the 
patients were unable to tolerate much car- 
bohydrate by mouth, glucose was adminis- 
tered intravenously. An effort was made to 
provide the adult of ordinary size with ap- 
proximately one hundred grams of glucose 
in 24 hours. In addition, carrying out an 
idea first published by Lamson, Minot, and 
Robbins (5), small amounts of calcium were 
administered in the form of calcium lactate. 
This was done, not because of any relation- 
ship to the question of the coagulation of 
the blood, but because these workers found 
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experimentally that the recovery of livers 
damaged by carbon tetrachloride was great- 
ly hastened by the use of small amounts of 
calcium. 

We set a retention of 50 per cent as an 
arbitrary standard upon which to base our 
decision whether or not to postpone opera- 
tion. Experience showed us that, in several 
cases when the dye retention was even as 
high as 90 per cent, it could be brought 
down to about 30 per cent by a course of 
treatment such as that just outlined. The 
patient then was a suitable risk for opera- 
tion, as shown by the results obtained. 

There is probably no particular virtue in 
the use of iso-iodeikon for this purpose; 
undoubtedly any of the dyes which are ex- 
creted, for the most part through the liver, 
could be used. It is likely, however, that it 
may be necessary to use these dyes in larger 
doses than has been customary in cases in 
which they have been used in the past for 
purposes of diagnosing a particular lesion 
or condition of the liver. Most of the dyes 
which have been used for tests of hepatic 
function have been used in doses which were 
probably too small to give suitable informa- 
tion. On the other hand, a dose of iso-iodei- 
kon of 2.5 gm., which is necessary for cho- 
lecystographic purposes, is about eight times 
the dose ordinarily recommended for most 
of the other dyes that have been used for 
testing hepatic function. 

We have noted a striking reduction in our 
operative mortality in cases of disease of the 
biliary tract since we have begun to pay at- 
tention to the information provided for us 
by testing the excretory function of the liv- 
er. For example, in the three-year period 
before the recognition of the importance of 
carrying out this test, our average mortality 
in cases of simple cholecystectomy was 6 
per cent in 216 cases. In the last three years, 
our mortality has dropped to 0.5 per cent in 
224 cases of simple cholecystectomy. At the 
same time, a striking reduction has also oc- 
curred in the mortality following operation 











on the common duct, namely, a drop from 
7.7 to 2 per cent. The following table illus- 
trates in a striking manner the decline in 
mortality which has occurred in cholecys- 
tectomy since using the information ob- 
tained by the test of hepatic excretion. 


HOSPITAL MORTALITY AFTER 
CHOLECYSTECTOMY 


For Three Years Preceding Use of 
Phenoltetraiodophthalein 





Year Cases Deaths Percentage 
78 4 5.1 
63 Zz 10.1 
75 3 4.0 
gC | sae Ree 216 14 6.5 


For Three Years during Which Test has been Used 





Year Cases Deaths Percentage 
0 0 
0 0 
1 rs 
1 0.5 


There has been no difference in the type 
of patient operated on in the last three years 
compared with that operated upon in the 
previous three years, except for the matter 
of the excretory function of the liver. In 
other words, except that we have postponed 
operation on patients who showed a high 
retention of the dye, we have made no other 
selection. In only one instance have we re- 
fused operation and that was in a patient 
of advanced years who had a bad myocardi- 
tis with decompensation, angina pectoris, 
and marked arteriosclerosis. 

All of us have been so forcibly impressed 
with the possible importance of tests of ex- 
cretory function of the liver in estimating 
the operative mortality that we feel it is ap- 
plicable probably to all operations and not 
merely to those on the biliary tract: up to 
the present time, however, we have con- 
vinced ourselves by a study of this question 
only with reference to the latter, which seem 
to present the best possibility of gaining in- 
formation on this point because of the well 
known association of hepatic disease with 
diseases of the biliary tract. 

Of course, all deaths after operations on 
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the biliary tract are not due to disturbances 
of hepatic function; some are due to pneu- 
monia, some to cardiac complications, and 
others to various other disturbances. It 
seems possible, however, that, if a patient 
has a badly damaged liver to begin with, he 
may become more readily susceptible to va- 
post-operative complications 
At any rate, our 
since utilizing 


rious other 


such as pneumonia, etc. 
astonishingly low mortality 
the test of hepatic excretion seems to indi- 
cate that determinations of liver function, 


crude as they are, may, nevertheless, be im- 


portant in deciding whether or not a partic- 
ular patient is a suitable operative risk in 
much the same way that even a crude test 
of the urine for albumin may save the lives 
of surgical patients. 
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A NEW SUGGESTION FOR STUDYING 
X-RAY FILMS 
By OSCAR W. BETHEA, M.D., New OrLeEANs 


Professor of Clinical Medicine, School of Medicine, 
Tulane University 


In studying x-ray films it is a common cus- 
tom to use a reading glass, held more or less 
close to the film, and to focus it upon various 
areas with the object of enlarging the particu- 
lar field of interest. 

My suggestion is that a reading glass about 
five inches in diameter be so held as to cover 
both eyes; that it be held directly against the 
face of the examiner and the focus obtained 
by the examiner moving his face to the proper 
distance from the film. It will then be found 
that a stereopticon effect is obtained and al- 
most a suggestion of a third dimension. 

J have submitted this plan to a number of 
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DISCUSSION 


Dr. James T. Case (Chicago): Those of 

you who know my predilection for the intra- 
venous method of gall-bladder examination 
will appreciate that I am glad to hear Dr. Gra- 
ham emphasize the importance of estimating 
the hepatic efficiency simultaneously with cho- 
lecystography, for it constitutes another argu- 
ment for using the intravenous method. 
Dr. L. R. Sante (St. Louis): The paper 
by Dr. Graham marks a step forward in the 
diagnosis of gall-bladder and liver conditions. 
There still persists a certain small percentage 
of error in cholecystography if the function of 
the gall bladder does not really indicate the 
pathologic condition present. A portion of 
these is sometimes due to a defect in function 
of the liver. Perhaps this method of estimat- 
ing the function of the liver may aid in cut- 
ting down that small percentage. 


outstanding roentgenologists and they tell me 
that, so far as they know, this recommendation 
has not been offered previously. A manufac- 
turer of optical instruments has written me as 
follows: “We... find that your recommenda- 
tion has much value from the medical prac- 
titioner’s standpoint. We sincerely believe that 
[they will] appreciate a knowledge of this, be- 
cause it does offer a definite advantage in 
studying the film.” 

The only drawback is that the proximity of 
the glass to the face may result in a fogging of 
the lens. If this plan is found of sufficient 
value, it is possible that some manufacturer 
will make what will corr espond to a transverse 
strip of reading glass, attached to a headband; 
or, goggles might be so made that the lens 
would represent the same areas of the magni- 
fying glass that are used when the latter is 
employed as a whole. 
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PANCREATIC LITHIASIS 


The advent of the roentgen ray has made 
possible the accurate diagnosis of calculi of 
various organs of the human body. So 
much so that an examination of the genito- 
urinary and biliary tracts is not considered 
complete without a roentgen examination. 
There is an abundant literature on the diag- 
nosis of the different types of caiculi with 
the roentgen ray, with the exception of pan- 
creatic calculi, while comparatively few re- 
ports are to be found regarding the part 
which the roentgen ray plays in the diagno- 
sis of this condition. It is to be appreciated 
that pancreatic calculi are considered un- 
common; nevertheless, when we consider 
the chemical composition of such calculi and 
the size they sometimes attain, it seems that 
roentgenologists are overlooking a certain 
percentage of them. 

Regnerus de Graaf, in 1664, reported the 
first case of pancreatic lithiasis. Lazarus, in 
1903, was able to collect only 80 cases in 
the literature during the period of nearly 
two and a half centuries following de 
Graaf’s report. Most of the cases reported 
by Lazarus were found at the autopsy table. 

In 1906 Zesas was able to collect only 7 
cases of pancreatic calculi diagnosed during 
life. In more recent years, an increasing 
number have been reported, due in a large 
measure to the accuracy of diagnosis with 
the roentgen ray. Hess, and also Seeger, of 
this country, have reported interesting cases 
of pancreatic calculi diagnosed roentgeno- 
logically. Many others have made similar 





reports, among whom are Lindsay, Jacque- 
lin and Quenu, Morrison and Bogen, Zul- 
schwerdt, Gross, Wolf and Tietze, Haudek, 
Friedrich and Hoesch, Orth, Ohnell, Senett, 
and others. 

The chemical composition of pancreatic 
calculi is of sufficient density to cast a 
shadow on an x-ray film; in fact, comparable 
with calculi of the biliary and genito-urinary 
tracts. 
bonate or calcium phosphate or even, occa- 


They consist chiefly of calcium car- 


sionally, calcium oxalate, all of which have a 
sufficient absorbability rate to cast a dense 
shadow. Calcium phosphate, calcium carbo- 
nate, and calcium oxalate calculi are com- 
moniy found in an examination of the 
genito-urinary tract by means of the roent- 
gen ray. Calcium phosphate and calcium 
carbonate calculi are also frequently found 
in a similar examination of the biliary tract. 
Therefore, pancreatic calculi should—and 
do—cast intense shadows as dense as 
those found in the biliary and genito-urinary 
tracts. The absorbability 
rate of calcium phosphate (Ca;(PO,)-.) 
to the roentgen ray is about 547.038; cal- 
cium carbonate (CaCO;) about 141.939, 
and calcium oxalate (CaC.O,) is about 
151.158. All three types of calculi have a 
high absorbability rate, and, unless they exist 


approximate 


as mere sand in the pancreas, should be vis- 
ualized without much difficulty. 

Of particular interest to the roentgenol- 
ogist is the fact that rarely is a single pan- 
creatic calculus found, the usual number be- 
ing from five to ten, but as many as 300 
have been found. Their size and shape vary 
from mere sand to that of a walnut; some 
are smooth and others rough; some soft and 
others hard, and, unlike gallstones, they are 
seldom faceted. 

At times pancreatic calculi are confused 
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with renal calculi, calcified glands, or biliary 
calculi, but by careful roentgen-ray examina- 
tion and by process of elimination, there 
should be but little difficulty in making a cor- 
rect interpretation. On the other hand, 
many interesting cases have been reported 
that show the importance and accuracy of 
roentgen-ray diagnosis. In a case reported 
by Hartman, an examination was made with 
the roentgen ray following the removal of 
pancreatic calculi at operation, and revealed 
stones which had been overlooked. 

No doubt because of the epigastric pains 
so commonly associated with pancreatic 
calculi, cases are at times referred for roent- 
genologic examination of the gastro-intesti- 
nal tract. In such instances, they are often 
overlooked due to the bariumized meal over- 
shadowing the pancreatic region. Perhaps 
many more cases would be diagnosed if 
scout films were made in all gastro-intestinal 
and genito-urinary examinations before the 
administration of the opaque substances 
commonly employed in such examinations. 

Although the most important and con- 
stant symptom is pain in the epigastrium, 
cases have been reported in which the pa- 
tient had never had any pain. Lazarus re- 
ported such a case, in which, at necropsy, 
the pancreas was found to have been con- 
verted into a fibrous sac, and, notwithstand- 
ing the fact that the duct contained numer- 
ous jagged concretions, there had been no 
pain. Wolf and Tietze report a case of a 
man who had never had any colic and his 
only complaint was intense hunger and the 
passage of bulky stools. Roentgenologic ex- 
amination revealed pancreatic calculi. There 
are, on the other hand, cases reported in 
the 
negative and yet calculi were found at oper- 


which roentgen-ray examination was 
ation or at necropsy. 

The roentgen ray is at present considered 
an indispensable factor in detecting pancre- 
atic calculi, and we should constantly be on 
the alert in our search for them. It is re- 


ported that serious complications may be oc- 
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casioned by their presence. Because of this, 
and also because of the varied symptoma- 
tology of this condition, the roentgen ray 
should be frequently used in vague upper ab- 
dominal complaints, keeping in mind pancre- 
atic calculi as a possibility. 
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AMERICAN CONGRESS OF 
RADIOLOGY 


ANNUAL MEETING OF THE SOCIETY 


As a last word, the annual meeting’ for 
1933 will be held at the Palmer House in 
Chicago in conjunction with the First Amer- 
ican Congress of Radiology. The four 
radiological organizations, the American 
College of Radiology, the American Roent- 
gen Ray Society, the American Radium 
Society, and the Radiological Society of 
North America, are sponsors for this Con- 
The interest of all radiologists will 
be focussed on this Congress. 


gress. 
A large at- 
tendance is insured by the facts that it is 
“A Century of Progress,” that 
the four radiological organizations have 


held during 


combined their scientific programs and ex- 
hibits for 1933, that but one journey is re- 
quired to attend these combined meetings, 
and finally that there will be no increase of 
the regular rates at the Palmer House Hotel 
for those who attend this Congress. 

The rates are: single rooms with bath, 
$3.50 to $6.00; double rooms with bath, 
$6.00 to $10.00. 

The time of the Congress will be the last 
(September 25-30). 
The sessions of the scientific program begin 


week of September 


at 9 o'clock each morning and close at 2 each 
afternoon. Luncheons and round table dis- 
cussions will be so arranged that those who 
are interested may have an opportunity to 
meet the essayists and discuss with them the 
subjects they have prepared. These round 
table discussions and luncheon periods will 
begin at 2:15 p. M., immediately following 
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the close of the session. The essayists will 


be grouped. 

Further information concerning round 
table discussions will be placed on the bulle- 
tin board, at the information desk, and an- 
nounced at the close of the sessions. 

The entire business of the Congress and 
the organizations sponsoring it will be con- 
ducted from a single registration desk. For 
this purpose Spaces | to 5 at one end of the 
hall of technical exhibits has been reserved. 
Various clerks will be stationed at this desk, 
each being identified as to which society she 
is serving. 





MICROSCOPIC, ORAL CAVITY, AND 
BONE DEMONSTRATION 


This is a preliminary notice of a Micro- 
scopic, Oral Cavity, and Bone Demonstra- 
tion, with lantern slides, at the Mayflower 
Hotel, Washington, D. C., September 17 to 
24, inclusive. 

Thanks to the courtesy and interest of my 
friend and patient, Mr. R. L. Pollio, Man- 
ager, the minimum American plan rate will 
be $4.50 per day, per person, for a large 
room or parlor suite occupied by three per- 
sons, including bath and three meals per 
day; or for those desiring rooms with twin 
beds and bath, occupied by two persons, with 
three meals per day, $5.00. All those desir- 
ing European plan rates must write directly 
to Mr. Pollio, who will quote them. 

We are changing from Baltimore to 
Washington because of the artificially cooled 
demonstrating rooms given to us without 
cost, and also for the artificially cooled din- 
ing room and these especially low rates, with 
no change in the service of the hotel. 

[am very anxious to attract to this Dem- 
onstration in Washington, a larger number 
of pathologists, radiologists, surgeons, den- 
tists, and physicians interested in the diag- 
nosis and treatment of cancer in all stages, 
and the local conditions that precede cancer. 
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All the Demonstrations will be diagnostic. 
Lantern slides will be shown first, and every- 
one will be given an opportunity to record 
his diagnosis before it is given. There will 
also be a discussion on pre- and post-opera- 
tive irradiation. 

I would advise you to arrive, if possible, 
Sunday afternoon, as there will be a confer- 
ence Sunday afternoon on the problem of 
pre-operative irradiation. Monday, the 
18th, will be devoted to the microscopic 
lantern slide demonstration ; Tuesday, Wed- 
nesday, and Thursday, the 19th, 20th, and 
21st, to the regular bone demonstration; 
Friday and Saturday, the 22nd and 23rd, 
to the oral cavity demonstration. The 
microscopic lantern slide demonstration will 
be chiefly a review of the sections in the 
loan collection, with special relation to the 
biopsy of the breast, cervix, and lymph 


glands. 

It is essential for Mr. Pollio to know, as 
soon as possible, the number who expect to 
come and who want the minimum American 
plan rate. This demonstration cannot be 
given until 100 accept the minimum Amer- 
ican plan rate. The maximum to be accom- 
modated in the cooled demonstration room 
is 750. 

Anyone who wishes to present a case will 
please notify Dr. Charles F. Geschickter, 
Johns Hopkins Hospital, Baltimore. All 
that is necessary is that the case be put in 
lantern slides. 


Immediately write to Mr. R. L. Pollio, 
Mayflower Hotel, Washington, D. C., regis- 
tering for the accommodations desired. 


Please drop me a postal letting me know 
if you can come. It would be a great help 
to us if you would tell such of your col- 
leagues as may be interested in this meet- 
ing; give them the invitation and send me 
their names and addresses. 

Very sincerely yours, 


Josern Coir BLoopcoop, M.D. 
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RADIOLOGICAL SECTION, LOS AN- 
GELES COUNTY MEDICAL 
ASSOCIATION 


The following are the present officers of 
the Radiological Section of the Los Angeles 
County Medical Society: Karl M. Bon- 
off, M.D., President; Richard T. Taylor, 
M.D., Henry Snure, M.D., 


Treasurer. 


Secreta ry; 





THE PACIFIC ROENTGEN CLUB 


On June 11, 1933, a number of leading 
roentgenologists of California met at Santa 
Maria and founded the Pacific Roentgen 
Club, organized for the purpose of handling 
those problems arising in the medical pro- 
fession having particular relationship to the 
practice of radiology. 

This. branch of medical practice has been 
adversely affected by inadequate _legis- 
lation and laws which might protect it from 
the inroads of laymen, nurses, and corpora- 
tions. 

In unskilled hands, the x-ray is a poten- 
tially dangerous instrument, just as certain- 
ly as the scalpel, the hypodermic, or the an- 
esthetic. Radiological treatment, based upon 
a competent and accurate diagnosis, has 
proved itself a boon to human health and 
happiness, and the use of x-radiation should 
be as adequately safeguarded by legislation 
as is the practice of any other ethical de- 
partment of medicine. 

The Pacific Roentgen Club objects to a 
condition which permits the exploitation of 
a legitimate physician for the purpose of 
profit to non-medical individuals or corpora- 
tions. Under our present laws in California, 
a corporation is not permitted to engage in 
the practice of medicine, and this same re- 
striction should cover the practice of radiol- 
ogy, which, in itself, is a distinct and impor- 
tant part of medical practice. Radiation 
therapy, combined with adequate and expert 
surgery, offers the only present-day cure for 
malignant disease, and radiologists, there- 
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fore, should be surrounded with the same 
legal protection which is accorded surgery 
and the general practice of medicine. 

The State Medical Association recognizes 
this fact, and the Pacific Roentgen Club 
plans, in co-operation with the State Medical 
Association, to see that incompetent and un- 
authorized individuals are prevented from 
attempting to practise radiology, with at- 
tendant dire results to the general public. 

It is suggested that roentgenologists con- 
templating a location on the West Coast 
communicate with the Pacific Roentgen 
Club for information, before severing their 
Ikastern connections, thereby preventing ex- 
ploitation of themselves or other unhappy 
results as shown by past experience. Ad- 
dress L. S. Goin, M.D., Chairman, 1930 
Wilshire Boulevard, Los Angeles, Califor- 
nia, or L. H. Garland, M.D., Secretary, 450 
Sutter Street, San Francisco, California. 

ALBERT SOILAND, M.D. 





PHOTOGRAPHIC COMPETITION 

In the January, 1933, number of the 
American Journal of Roentgenology and 
Radium Therapy there appeared a letter, 
written by Dr. A. U. Desjardins, of Roch- 
ester, Minnesota, in which he attracted at- 
tention to the fact that, next to physics and 
electrical engineering, knowledge of photog- 
raphy is the most valuable asset to the roent- 
genologist, and in which he stressed the de- 
sirability of photography as a hobby. Many 
members of The American College of Ra- 
diology, The American Roentgen-ray So- 
ciety, The Radiological Society of North 
America, and The American Radium Soci- 
ety have long been interested in photogra- 
phy, and the interest of those who practise 
diagnostic roentgenology is nearly always 
reflected in the technical quality of their 
roentgenograms and the accuracy of their 
interpretations. In this letter Dr. Desjardins 
also advanced the idea of organizing an ex- 


hibit of pictorial photography in connection 
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with the Congress of Radiology, which is to 
be held at the Palmer House, Chicago, Sep- 
tember 25 to September 30. 

The publication of this letter brought 
forth a sufficient number of replies to indi- 
cate considerable interest, and steps toward 
the organization of such an exhibit were 
taken. In this exhibit strictly medical pho- 
tography will have no part; only general 
pictorial photography (landscape, portrait, 
or genre) will be included. A committee 
consisting of Dr. C. D. Enfield, of Louis- 
ville, Kentucky, Dr. FE. A. Merritt, of 
Washington, D. C., and Dr. A. U. Desjar- 
dins, of Rochester, Minnesota, was organ- 
ized. Also, a committee of three judges, 
consisting of Dr. F. W. Burcky, of Evan- 
ston, Illinois, Dr. Max Thorek, of Chicago, 
Illinois, and Mr. G. H. High, of the Chicago 
Camera Club, Chicago, Illinois, has been ar- 
ranged to pass on the individual exhibits and 
determine the two contributors who deserve 
the first and second prizes. The Eastman 
Kodak Company have graciously offered, as 
a first prize, a Kodak Recomar No. 33, 
which is equipped with an f.4.5 Anastigmat 
lens, Compur shutter, 3 single plate holders 
and film sheaths, film pack adapter, exposure 
table and brown cowhide carrying case to 
hold camera, plate holders and film pack 
adapter. As a second prize, they offer a Ko- 
dak Six-16, which is equipped with an f.6.3 
lens, with a Diodak shutter. 

The space reserved for the exhibit is nat- 
urally limited, and already nine members of 
the different societies taking part in the 
Congress have undertaken to contribute to 
this exhibit. 

Under different circumstances, it would 
have been advisable to conduct this exhibit 
strictly according to salon rules, but inas- 
much as the object of this first exhibit is to 
stimulate interest in the photographic side of 
roentgenology by leading as many roentgen- 
ologists as possible to take up photography 
as a hobby, it has been thought best to allow 


some latitude. Therefore, the contributors 





Palmer House, Chicago, headquarters of the Ra- 
diological Society of North America, participating 
in the American Congress of Radiology. 


will be allowed to mount, mat, or frame 
their prints according to their own taste. 

If this first exhibit should prove as suc- 
cessful as it now promises to be, and if it 
should stimulate sufficient interest, future ex- 
hibits should be conducted according to sa- 
lon rules. 

A. U. Desyarpins, M.D., Chairman. 





AMERICAN CONGRESS OF 
RADIOLOGY 

PALMER HOUSE, CHICAGO, HEADQUARTERS 

As host to thousands of visitors to Chi- 
cago this Summer, the new Palmer House 
is to be headquarters to the American Con- 
gress of Radiology, to be attended by ra- 
diologists from all parts of the world dur- 
ing the week of Monday, September 25 to 
Saturday, September 30. The scientific ses- 
sions as well as the commercial and techni- 
cal exhibits will all be on one floor, the 
fourth. 

For sixty-one vears the Palmer House 
has stood as a gathering place for social and 
business life. Worth over two score million 
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dollars, the new edifice was opened dur- 
ing Christmas week in 1925. There is an 
entrance on each street, and parking facili- 
ties are arranged at reasonable rates with 
an all-electric garage close by, assuring ten- 
minute maximum delivery, with no charge 
for pickup or delivery. 

Having over 2,200 guest rooms, 60 stores 
and shops, 16 private dining rooms, including 
two great ballrooms and five large public 
dining rooms under its roof, the Palmer 
House leads the way for modern hotel serv- 
ice. An average of over 8,000 persons daily 
are served in its dining room. Monsieur 
Ernest E. Amiet, the world’s highest paid 
chef, is in charge of the nine Palmer House 
kitchens. 

On the fourth floor of the hotel is the 
famous Palmer House exhibition hall, con- 
taining over 20,000 square feet of floor 
space adapted to the staging of convention 
displays and commercial exhibits. Directly 
over this space is the Club floor where an 
entirely private convention unit is at the 
service of meetings registering one hundred 
or more persons. This contains private 
meeting rooms, private checking and rest 
rooms, a large meeting hall, and a private 
dining room. 

There is a playground on the twenty-fifth 
floor for the convenience of persons travel- 
ling with their children. There is an out- 
door fenced court, where children may play 
in the sun and fresh air. A trained nurse is 
on constant duty, and meals are served 
there. 

Allin all, the Palmer House is thoroughly 
equipped to meet any and every need of its 
many visitors and guests. 


BOOK REVIEW 
INTRACRANIAL TuMorS ROENTGENOLOGICALLY 
ConsiIpERED. Loyat Davis, M.D., Ph.D., 


F.A.C.S., Professor of Surgery, Northwest- 
ern University Medical School; Attending 


Surgeon to Passavant Memorial, Michael 
Reese, and Wesley Memorial Hospitals; 
Consulting Neurological Surgeon to Edward 
Hines, Jr., Memorial Hospital, Chicago, 
Volume XIV of Annals of Roentgenology, 
a series of monographic atlases, edited by 
James T. Case, M.D., Professor of Roent- 
genology, Northwestern University Medical 
School, Chicago. A volume of 225 pages, 
121 roentgenographic studies, 84 clinical 
illustrations, and 1 colored plate. Published 
by Paul B. Hoeber, Inc., New York City. 
Price, $10.00. 


For many years there has existed a need 
for a comprehensive text-book concerning the 
modern rventgenologic aspects of intracranial 
disease and this deficiency in the literature of 
a rapidly developing branch of medicine and 
surgery has undoubtedly prompted the author, 
who is a neurosurgeon, to write this mono- 
graph. No one will deny Dr. Davis’ ability as 
a neurosurgeon, but his invasion of the domain 
of the roentgenologist can hardly be called a 
success. The author has failed to grasp the 
roentgenologist’s needs and viewpoint to such 
an extent that the text concerning the roent- 
genologic features seems quite inadequate and 
is a poor example of what roentgenology can 
offer in this important field. 

The pathology and significant clinical data 
concerning the various types of brain tumors 
are discussed in an excellent manner and much 
of the literature pertinent to the subject is re- 
viewed. The novice will wish that the roent- 
genologic changes and differential diagnosis 
had been discussed in greater detail, while the 
roentgenologist will note the 
diagnostic 


experienced 

omission of many — significant 
changes and differ with some of the statements 
presented. For example, in discussing the 
changes in the sella resulting secondary to hy- 
drocephalus incident to posterior fossa tumor 
the author states that “the floor of the sella 
becomes thin but does not bulge downward 
and its continuity is not destroyed, etc.” This, 
of course, is not true, since the floor of the 
pituitary fossa is frequently completely de- 
stroyed and the pituitary gland pushed into the 
sphenoidal sinus by the increase of intracra- 
familiar 


nial pressure, as roentgenologists 
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with intracranial disease well know. The au- The subjects of ventriculography and en- 
thor also states that erosions of the sella tur- cephalography are well presented and bespeak 
cica may be due to (1) a primary intrasellar the author’s familiarity with these subjects. 
tumor, (2) an increased intracranial pressure The last chapter, which concerns the radia- 
which has produced a secondary internal hy- tion therapy of intracranial tumors, is mainly 
drocephalus, and finally (3) a malignant tu- a review of the significant literature pertaining 
mor of the hypophysis or of the sphenoid to the subject. The author believes that roent- 
paranasal sinus. He omits entirely the local- gentherapy without surgery may carry many 
ized changes in the sella resulting from direct dangers and advocates a combination of sur- 
pressure incident to parasellar tumors, partic- gical and roentgentherapy even in the case of 
ularly the meningiomas and aneurysm. radiosensitive tumors. 
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APPARATUS 


The Replacement of Roentgen Films by Roent- 
gen Paper. A. Adam and K. Greineder. R6ntgen- 
praxis, February, 1933, V, 121-129. 

On the basis of considerable experience in internal 
and surgical roentgenologic diagnosis in the Roent- 
gen Institute (Prof. Chaoul) of the Surgical Clinic 
of the Charité, in Berlin, the authors came to the 
following conclusions : 

1. Difference in sensitivity between 
paper, a more level gradation curve, and other fac- 
tors are not of sufficient importance to lessen its 


film and 


practical use. 

2. A decrease in the efficiency of roentgenologic 
diagnosis and too large increase of efforts and time 
is not to be feared in instances in which the paper 
has replaced the film. 

3. <A certain limitation in the use of the paper is 
to be admitted for exposures which are by them- 
selves technically difficult. These occurrences are 
relatively rare and due only to not yet efficiently 
developed paper technic. 

4. The use of Chaoul’s simultaneous exposure of 
two paper films in chest work is recommended. 

5. Roentgen paper offers undoubted economic ad- 
vantages, as it lowers the cost of the roentgen 
laboratory directly. 

6. The paper is good enough to take the place of 
films entirely. 

7. Critical considerations are yet necessary. The 
authors see in the paper a technical progress similar 
to the introduction of the film instead of the glass 
plate. 

H. W. Herxe, M.D. 


An Improvement in Roentgenographic Technic. 
London letter quoting N. S. Finzi. Jour. Am. Med. 
Assn., Jan. 7, 1933, C, 53. 

At the British Institute of Radiology is a new 
intensifying screen which allows much more rapid 
x-ray exposures. It is made from refined zinc sul- 
phate and has been named “fluorazure” on account 
of its intense azure blue fluorescence. The calcium 
tungstate screens in use have reduced the exposure 
time to about one-tenth, but with fluorazure the 
period is reduced to a third or a fifth of that with 
tungstate. The details obtained with the fluorazure 
screen are just as good as with the best tungstate 
screen, and “graininess,” which heretofore has pre- 
vented the adoption of zinc sulphide, is not apparent. 
For objects of unusual density, such as the chest, 
contrast is increased by the new screen. Good roent- 
genograms of the chest have been obtained at a dis- 
tance of 6 feet with an exposure of 1/15 second; an 
exposure of 1/100 second is only a matter of obtain- 
ing a suitable switch. Direct cinematography of the 
chest may now be possible for x-ray work. 

C. G. SUTHERLAND, M.D. 


ARTHRITIS 


Recent Advances in X-ray Treatment of Asthma 
and Rheumatism. S. Gilbert Scott. Proc. Roy, Soc. 
Med., May, 1932, XXV, 972-974. 

The author briefly reviews the history of roentgen 
treatment of asthma, the beneficial effect of which 
he attributes solely to irradiation of the spleen. One 
large field is used for the abdomen and one for the 
back, x-rays of medium wave length being employed, 
The dose is so regulated that the tolerance dose is 
fully maintained for the whole series. Deep therapy 
must not be used. 

In the treatment of rheumatism, the author has 
obtained best results by the use of x-rays of medium 
wave length (110 K.V., with aluminum filter), In 
the osteo-arthritic group and infective conditions, he 
radiates individual joints. The rheumatoid arthritic 
group does not respond to this method; spondylitis 
deformans in young individuals does, if treated 
within two years of the onset, while acute arthritis 
rapidly shows favorable response. 

H. C. Ocusner, M.D. 


BONE (THERAPY ) 


Pellegrini-Stieda’s Disease: A Report of One 
Case Surgically Treated. Jacob Kulowski. Jour. Am. 
Med. Assn., April 1, 1933, C, 1014. 

Pelligrini-Stieda’s disease is characterized by a 
semilunar-like bony formation in the region of the 
internal condyle of the femur and is always trau- 
matic in origin. Pelligrini, in 1905, called attention 
to a traumatic ossification of the collateral tibial 
ligament of the knee. Kohler, in 1905, reported a 
similar case and in 1907, Stieda, unaware of the pre- 
vious work, again called attention to a semilunar- 
shaped calcification seen about the superior border 
of the internal epicondyle of the femur. Pelligrini 
thought the disease was traumatic; Stieda believed 
it was due to a fracture, with a detachment of a 
small particle of bone at the moment of injury, 
with subsequent calcification taking place in the liga- 
ment, while Konig, Kohler, Pfister, and Ewald were 
definitely of the opinion that the calcification was a 
fractureless callus formation and that it was the 
result of periosteal proliferation, secondary to a tear 
of the ligaments and tendons at that point. They 
support their contention with the fact that the proc- 
ess never appears within less than from two to three 
weeks following the injury. Most observers feel 
that it can be caused by either direct or indirect 
trauma. 

There is still some controversy over the origin of 
the formation, some believing it to be of periostitic 
tissues. The author believes that it arises from the 
surrounding connective tissues, and that the condi- 
tion is similar to myositis ossificans. 

More than 136 cases have been reported in Ger- 
many and Italy. It is chiefly unilateral. The clinical 
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course varies considerably in severity, sometimes re- 
sulting in permanent disability. Some writers believe 
there is no need for operative intervention, as the 
condition has a tendency to recur. In the case re- 
ported the bony formation did recur after operation, 
but after four months the patient was symptom-free 
and active in spite of the recurrence. 
C. G. SUTHERLAND, M.D. 


BONE DISEASES (DIAGNOSIS) 


Lunate Osteomalacia, or Kienbéch’s Disease. W. 
S, Butler. Can. Med. Assn. Jour., June, 1932, XX VI, 
710, 711. 

Lunate osteomalacia is a peculiar lesion of the 
lunate, or semilunar, bone of the wrist, resulting in 
necrosis. Kienbéch, in 1910, first described its x-ray 
appearance. 

The author presents a case report of a white male, 
aged 53, with pain in the left wrist, on movement. 
Soon after the onset, one year before, there had 
been swelling on the dorsum of the left wrist, and 
limitation of flexion and extension. There was no 
history of injury. The x-ray showed malformation, 
rarefaction, and an ill defined margin of the bone, 
with some shrinkage. 

The main points concerning this disease are the 
undetermined cause, the major degree of disability, 
the fact that surgical removal of the bone does not 
remove the disability, which is a rarefying osteitis. 


L. J. Carter, M.D. 





Osteitis Deformans (Paget). Bachmann. R6ntgen- 
praxis, March, 1933, V, 161-170. 

The author is of the opinion that the osteitis de- 
formans (Paget) and the osteitis: fibrosa (Reckling- 
hausen) are two definitely separated disease entities. 
The osteitis deformans is not rarely found roentgen- 
ologically without clinical symptoms. The character- 
istic roentgen symptoms with changes in pelvis and 
architectural 
changes of the trabeculae, which are thickened; small 
irregular areas of decreased density between them, 
but no bone atrophy; bowing of the bones with 


spine are described in four cases: 


widening of the extremities and a changed architec- 
ture of the bone or widening by periosteal and 
sclerotic deposits (suggest Paget’s disease) ; changes 
seen in other parts of the skeleton on roentgenologic 
examination. The generally accepted teaching of 
the occurrence of pathologic fractures in Paget's 
disease appears doubtful to the author. In his cases 
no pathologic fracture could be demonstrated ; 
neither was any found in the institute of Schmorl. 
Only in one case with large cystic changes and a 
soft-tissue tumor (malignant degeneration) was 
there a spontancous fracture. In another case the 
differential diagnosis between osteitis fibrosa, osteo- 


plastic carcinomatosis, and Paget’s disease is dis- 
cussed. 


H. W. Herke, M.D. 





An Unusual Disease of the Bone Marrow (Osse- 
omyelodysplasia). Clifford G. Grulee, Carl W. 
Apfelbach, and Ralph E. LeMaster. Jour. Am. Med. 
Assn., Jan. 21, 1933, C, 162-167. 


These authors report a peculiar case of bone mar- 
row change found in a 7-year-old boy. There was 
a high and irregular fever for several months. The 
general condition was at all times indefinite except 
for marked leukopenia and definite thinning of the 
cortex of the bones, which grew progressively more 
marked. Undulant fever was effectually ruled out 
by all tests that were tried. Neither in the roent- 
genograms nor at autopsy were myelomatous masses 
discovered such as are characteristic of myeloma. 

While it was conceivable that the temperature 
curve might be attributed to agranulocytosis, certain- 
ly the bone changes had nothing to do with this 
disease. Leukemia was definitely excluded. The 
pathologic changes indicated that the hyperplasia of 
the bone marrow resulted from an inadequate escape 
of blood from the marrow, resulting in stasis fol- 
lowed by bleeding and necrosis. The atrophy of 
bone resulted from the increase of marrow, be- 
cause in the regions in which there was hyperplasia 
of bone marrow the growing red cells and white 
cells were in contact with the surface of the bone. 


C. G. SUTHERLAND, M.D. 


BONE DISEASES (THERAPY) 


Surgical Stimulation of Bone Growth by a New 
Procedure: Preliminary Report. Albert B. Fergu- 
son. Jour. Am. Med. Assn., Jan. 7; 1933, C, 26. 

Study of the factors influencing bone growth sug- 
gested that interruption of the medullary blood sup- 
ply of the tibia had stimuiated growth. Most proc- 
esses that increase the growth rate at the epiphyseal 
disks result in premature union of the disks, so that 
the final result may actually be shortening. Corre- 
lation of examples in cases of fracture, osteotomy, 
prenatal fracture, bone cyst, abscess, and amputation 
led to the conclusion that interruption of the medul- 
lary blood supply to a metaphysis resulted in about 
30 per cent increase of longitudinal growth rate at 
the metaphysis. An obvious suggestion from the 
phenomenon stated is that growth of tubular bones 
can be stimulated to gain about one-eighth inch for 
each epiphysis annually during the growing period 
by the simple process of drilling into the bone half- 
way from the epiphyseal line or lines to the middle 
of the bone, inserting a knife or curet, and disrupt- 
ing the continuity of the medullary substance. 

Up to October, 1932, such an operation has been 
done in 16 cases in which there was a short leg. 
Seven bones, operated on in four cases, were ex- 
amined from three to five months after operation. 
In each bone roentgenograms showed a gain in 
length of from one-sixteenth to one-eighth inch on 
the corresponding bone on the opposite leg. It is 
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believed the operation can be repeated if the in- 
creased growth rate slackens after from two to 
four years. No case has shown any evidence of 
disturbance of the bone other than the change in 
the growth rate. These cases will be followed 
through adolescence to determine the actual gain in 
length over a period of years for the various bones 
at various ages, and to determine at what period 
after operation growth is most rapid and how soon 
the increased growth rate slackens. 
C. G. SUTHERLAND, M.D. 


CANCER (THERAPY) 


The Economic Crisis and Cancer of the Digestive 
Tract. Paris letter quoting Victor Pauchet. Jour. 
\m. Med. Assn., Feb. 11, 1933, C, 436. 

Attention is called to an increase in cancer of the 
digestive tract coinciding with the economic crisis. 
Never before has the writer observed so many gas- 
tric cancers, nor more extensive or grave cases, than 
during recent months. He assumes that the finan- 
cial crisis has compelled many aged persons to neg- 
lect to consult their physicians promptly in regard to 
symptoms unless the latter become alarming. Gastric 
cancer begins insidiously, and only an early inter- 
vention can arrest its development. Such early in- 
tervention effects 30 per cent of definite recoveries; 
that is to say, recoveries extending over several 
years. 

C. G. SuTHERLAND, M.D. 


Treatment of Carcinoma of the Breast by Radium 
I-manation. H.S. Souttar. British Med. Jour., May 
13, 1933, No. 3775, p. 813-815. 

‘The author discusses the results obtained in the 
treatment of 52 cases of carcinoma of the breast by 
radon seeds and is of the opinion that this form of 
therapy is applicable to almost every case of this 
condition. He believes that there is no case so ad- 
vanced that local relief is impossible, while in the 
carliest cases he is convinced that the surgeon is 
fully justified in offering this alternative to amputa- 
tion. However, in the early cases, careful, thorough, 
and frequent observations should be the rule, and in 
the event of a recurrence a complete amputation 
should be immediately performed. 

The author's technic consists of the implantation 
of radon seeds into the tissues of the breast in such 
a manner that the whole of the breast and its lym- 
phatic drainage is exposed to uniform radiation 
sufficient to destroy any carcinoma cells whether in 
the tumor, the breast, or the lymphatics. A_ spe- 
cial introducer, consisting essentially of a long hol- 
low handle and a rotating barrel, which holds the 
seeds, is employed. About 100 seeds may be intro- 


duced, each containing 0.5 to 1 millicurie, the 


amount varying with the dimensions of the breast 
and the tumor. The seeds are introduced in such a 
manner that a grid is formed beneath the tumor, 
and actually in the primary area of its lymphatic 
drainage. No seeds should be inserted in the more 
superficial portions of the tumor, as these will only 
destroy the skin. Two rows of seeds are introduced 
beneath the pectoralis major below the axillary ves- 
sels, and two additional rows along the axillary bor- 
der of the pectoralis major. In this manner an 
effort should be made to perform a complete Hal- 
stead by means of irradiation. 

A few days after the introduction of the seeds it 
was noted that the tumor became softer, and at the 
end of a week lost the induration characteristic of 
carcinoma. Small tumors should disappear in six 
weeks and the surface of fungating masses should 
heal in three months. Secondary glands and recur- 
rences should disappear with greater ease than the 
original tumor, and in the majority of cases all 
traces of active carcinoma will have disappeared in 
three months. 

The author’s series of early cases consisted of 
12 patients. Four died from generalization over an 
average period of three and a half years and eight 
remained alive and well after an average period of 
two and a half years. Of the 29 advanced but oper- 
able cases, seven died from generalization after an 
average of 18 months, two died from other causes, 
and 20 were alive and well at periods up to four 
years. Of the 11 inoperable cases only one remained 
alive and well after three years. 


J. N. Ané, M.D. 


Preliminary Experience in Cancer Therapy with 
Extremely Hard Roentgen Rays. E. v. Schubert. 
Strahlentherapie, 1932, XLIV, 293-310. 

The author relates in this article his experience 
with roentgen rays produced at 500 K.V. in the 
treatment of pelvic malignancies. Roentgen tubes 
can be operated in clinics up to 600 K.V. without 
danger and without more difficulties than are en- 
countered in present deep therapy installations. The 
effects of these extremely hard roentgen rays on 
body tissues and blood are relatively small; with 
proper dosage an intense carcinoma therapy is pos- 
sible. It is advisable not to exceed the tolerance of 
the skin and surrounding tissue. A radio-epidermi- 
tis can be avoided if slightly less than 200 r are 
given every other day and not more than 14 single 
sittings over the same area during 28 days. Whether 
the good response of the carcinoma is due to the 
extremely short wave length or to the fractional pro- 
tracted dose method cannot be decided at the present 
time. The author is continuing his experiments 
which may lead to the use of roentgen rays pro- 
duced at 900 kilovolts. 

Ernst A, Ponte, M.D., Ph.D. 
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Carcinoma of the Lip. R. Stewart-Harrison. 
Strahlentherapie, 1933, XLVI, 401. 

The author first discusses briefly the changes 
which the treatment of carcinoma of the lip has 
undergone during the past years. He then analyzes 
in detail 42 cases observed at the University Clinics 
in Zurich during the period 1919-1931. Operation 
and radiation therapy are compared. From the litera- 
ture it appears that radiation therapy of carcinoma 
of the lip leads to a 3-year cure in from 70 to 80 
per cent of the cases, while operation cures not more 
than 60 per cent. In some statistics the latter figure 
is much smaller. He asserts that radiation therapy 
of the primary tumor is the method of choice. If 
there is no enlargement of the regional glands, it is 
justifiable to wait. In case of involvement, resection 
of the glands followed by roentgen therapy should 
be carried out. From a tabulation of the author’s 
results it appears that 55.8 per cent of the patients 
are alive and have been free from symptoms over 
a period of from three to 13 years. A good bibliog- 
raphy is appended. 


Ernst A. Poute, M.D., Ph.D. 


THE CHEST (DIAGNOSIS) 


Non-obstructive Emphysema. W. B. Kountz and 
H. L. Alexander. Jour. Am. Med. Assn., Feb. 25, 
1933, C, 551. 

It has generally been believed that the underlying 
lesion of emphysema is primarily in the lungs. Two 
clinical types haved long been recognized: one asso- 
ciated with broncliial obstruction; the other, the non- 
obstructive type (senile or arteriosclerotic), which 
has been attributed to degenerative changes in the 
pulmonary tissues. The respiratory function of the 
patient with non-obstructive or senile emphysema 
was compared with that of normal controls and pa- 
tients with bronchial obstruction. The diaphrag- 
matic excursion was greatly increased when com- 
pared to that of obstructive emphysema and greater 
than that of normal individuals. In non-obstructive 
emphysema the abdominal cavity was greatly in- 
creased, whereas in the obstructive type the thoracic 
excursion was greater than in the normal. In ex- 
perimental work the authors soon noted the uniform 
presence of straightness and stiffness of the thoracic 
spine in non-obstructive emphysema. The roentgeno- 
grams of obstructive emphysema show a continuous 
curve of the dorsal spine. 

Kountz and Alexander found no experimental or 
definite clinical evidence to support the theory that 
emphysema with a fixed chest is due to over-action 
of the inspiratory muscles over those of expiration. 
Muscle degeneration is a result of bony deformity 
and is a secondary phenomenon, That emphysema 
is due to ossification of the costal cartilages and to 
fixation of the costovertebral bodies could not be 
substantiated. The authors consider that non- 
obstructive emphysema is not primarily a pulmonary 





disease but merely a change in the position of the 
lungs secondary to an increase in the size of the 
thoracic cage. In advanced cases, alveolar distention, 
with less of elasticity, occurs. The thoracic de- 
formity is due to a straightening of the dorsal spine, 
with kyphosis in the later stages. The underlying 
lesion is a degenerative process in the intervertebral 
discs. 
C. G. SutHERLAND, M.D. 


Some Considerations of the Capillary Line in the 
Right Lung. Armando Zuppa. Archivio di Radio- 
logia, 1933, XI, 146-155. 

The author states that this line occurs in about 40 
per cent of the cases he studied. It is a change due 
to interlobar inflammation and is best visualized by 
making the exposure at a distance of 1.5 meters 


with the patient prone. 
E. T. Leppy, M.D. 


THE CHEST (GENERAL) 


Blastomycosis of the Gingiva and Jaw. A. Crich. 
Can. Med. Assn. Jour., June, 1932, XXVI, 662-665. 

Blastomycosis involving the gum tissue or jaw is 
extremely rare. The case herein reported is of in- 
terest not only on account of its rare location but 
also because of its infiltration of the left lung apex. 
Following removal of the lower left central incisor 
for an infected condition, there occurred a marked 
hyperplasia of the epithelial tissue in the area, with 
an ulcer on the buccal surface. The submaxillary 
glands were swollen and hard. A roentgenogram 
of the affected area showed complete loss of bone 
in the region from which the tooth had been re- 
moved. Pathologic examination of a specimen re- 
vealed blastomycosis. X-ray examination of the 
lungs showed an extensive infiltration of the left 
apex which resembled pulmonary — tuberculosis 
Sputum was negative for tubercle bacillus. There 
was cloudiness of the right antrum, and a small 
amount of pus obtained on irrigation. Later a num- 
ber of small red swellings resembling the tumors 
seen in erythema nodosum were noted on the legs 

The jaw lesion was destroyed with = surgical 
diathermy, and the glands of the neck irradiated. 

L. J. Carrer, M.D 


CONTRAST MEDIA 


Death after Thorotrast Injections. Carl Fervers 
RGntgenpraxis, March, 1933, V, 207, 208 

There is comparatively little published about the 
harmful effects of intravenous injections of thoro- 
trast for the roentgenologic demonstration of hver 
and spleen. The several authors who have published 
their results of this new method do not believe that 
there is any immediate danger from its use, but 
some of them are aware that late effects from the 
deposition of the substance cannot be as yet entirely 
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denied. Urticaria, severe skin and mucosa hemor- 
rhages, chills with headaches, diarrhea, and attacks 
of asthma have been reported as immediate after- 
effects of thorotrast. One death due to the injec- 
tion has been described; there was collapse and a 
necrosis of the spleen caused by a thrombosis of the 
splenic vein. The author’s patient was a 7l-year- 
old woman in whom a tentative clinical diagnosis 
of carcinoma of the liver had been made. After the 
third thorotrast injection the patient became sleepy, 
the pulse became fast, and albumin was found in 
the urine. Twenty-four hours after the injection 
death took place. 
a high degree of fatty degeneration of the liver. 


H. W. Herxe, M.D. 


Postmortem examination showed 


Hepatolienography with Thorotrast. D. Vajano. 


Archivio di Radiologia, 1933, XI, 57-145. 

After a review of the literature covering the ex- 
perimental and clinical aspects of the use of thoro- 
trast, the author reports extensive experiments he 
performed on rabbits and dogs to determine the uses 
of the compound, as well as the dangers following 
its administration. He found that intravenous injec- 
tions of thorotrast in doses six times that necessary 
to produce visualization of the spleen or liver are 
harmless, but where doses higher than that are used, 
for example to visualize the placenta, the bone mar- 
row, the lungs or kidneys, toxic effects may appear. 
According to his experiments, thorotrast is elimi- 
nated principally by the intestine through the bile 
and to a less extent by the kidneys. 


E. T. Leppy, M.D. 


DENTAL RADIOGRAPHY 


Roentgenographically Negative Pulpless Teeth as 
Foci of Infection. Editorial. Jour. Am. Med. Assn., 
March 25, 1933, C, 974. 

The teeth are studied as foci of infection and the 
surprising lack of agreement as to which teeth are 
to be so considered is remarked upon. From the 
experimental point of view Haden considered pulp- 
less roentgenographically negative teeth almost as 
potent in causing systemic disease as those having 
frank destruction at the roots. Recently, Rhoads 


RADIOLOGY: 


and Dick made a study to throw additional light on 
the pathologic significance of pulpless roentgen- 
ographically negative teeth. The average bacterial 
count of the 29 pulpless roentgenographically nega- 
tive teeth was 759,574, while the average count of 
controls was 1,876. Cultures of the pulpless teeth 
yielded green-forming streptococci in every instance. 
In view of the results of quantitative cultures by 
Haden and by Rhoads and Dick, it seems justifiable 
to regard all pulpless teeth as possible foci of infec- 
tion, whether they show apical changes in the roent- 
genograms or not. At least, this position should be 
taken in the presence of systemic disease of a type 
usually associated with focal infection. 


C. G. SUTHERLAND, M.D. 


DOSAGE 


Water Phantom Intensity Measurements of Roent- 
gen Rays Produced by 127,000 Volts. J. L. Weather- 
wax and Charles Robb. Am. Jour. Roentgenol. 
and Rad. Ther., May, 1932, XX VII, 749-754. 

It has not yet been proven conclusively that dif- 
ferent x-ray wave lengths have a selective action on 
malignant tissue; hence, the writers have felt the 
wisdom of working out isodose charts, using radi- 
ation produced by 127,000 volts, which can be applied 
where such voltage is used in conjunction with 
200,000-volt therapy or alone. An ionization cham- 
ber of the Friedrich-Kr6énig type attached to an 
electroscopic system was used, the chamber being 
placed in the center of the field of radiation, half 
submerged in water and at various depths below the 
lonization curves showing the relative in- 
tensity in water produced by 127,000 volts, 40 cm. 
target skin distance, filters of 4 mm. Al and 6 mm. 
Al for fields 20 cm. in diameter, 16 X 16 cm. and 
14 X 14 cm. were plotted. The erythema dose is 
considered to be 600 r for 4 mm. Al and 650 r for 
6 mm. Al. It is pointed out that when cross-firing 
over the tumor is done, the skin and intervening 
tissues between the surface and the tumor will be 
less damaged by treating all the fields at each treat- 
ment period, giving a small dose to each area. This 
method is in this respect preferable to that of giv- 
ing the entire dose through one portal on each treat- 
ment day. 


surface. 


J. E. Hasse, M.D. 
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